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PEEFAOE. 



The Third of our Series of Arithmetics, designed for all ordi- 
nary classes in our Public and Private Schools, is now presented 
to the public. The aim has been to make it comprehensive, clear, 
free from verbiage in its definitions and explanations, inductive in 
its development of the subject, and well adapted to the school- 
room. 

It is believed that the study of Arithmetic, apart from its neces- 
sity as a practical branch, may be rendered invaluable as a mental 
discipline. Every device has been resorted to in this work to 
make it useful as a means of intellectual training, of teaching the 
young learner to reflect and reason, at the same time without re- 
quiring anything that is not fairly within his reaoh. Acting on this 
principle, the author has not laid down rules arbitrarily, but shown 
the reasons for them by means of preliminary analyses. He has 
also placed occasional questions or suggestions after examples, in 
the belief that such hints, starting the learner in the right direc- 
tion, would encourage him to attempt the solution for himself, 
rather than apply for aid to his teacher, — a practice as destructive 
of self-reliance in the one as it is annoying to the other. 

To impress principles on the mind, as well as to impart facility 
in operating, much practice is necessary; and, to secure this, 
numerous examples are presented, applying the rules in a great 
variety of ways. The answers in most cases are given, but, to 
test the learner, a few under almost every rule are omitted. 
Answers are apt to suggest the processes used ; and, if they are 
invariably given, even the most faithful will unconsciously fall 
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into the habit of depending npon them. A Key for the teacher^s 
use will prevent any inconvenience at recitation. 

A " Practical " Arithmetic should deserve its name, and we 
have kept this in view throughout. We have asked, What appli> 
cations of Arithmetic is the pupil likely to need in life? What 
are the shortest methods, and those actually used by business 
men? The branches of Mercantile Arithmetic have received 
special attention, — the makmg out of bills, the casting of interest, 
partial payments, operations in profit and loss, averaging accounts, 
equation of payments, &c. Much collateral information on busi- 
ness subjects has been embodied. In a word, the author has 
weighed every line, with the view of ^ving what would be most 
usefdl and best prepare the learner for the duties of tlie counting- 
room. 

The great distinguishing feature of this book is that it is adapted 
to the present state of things. The last five years have been five 
years of financial changes ; specie payments have been suspended, 
prices have doubled, the tariff has been altered, a national tax 
levied, &c. Ko Arithmetic that ignores these changes should be 
placed' in the hands of our youth. Time is too precious to be 
wasted in learning things wrong, only to unlearn them on enter- 
ing into active life. Our examples are adapted to the present : 
the prices ^ven are those of to-day ; the difference between gold 
and currency is recognized and taught ; the rates of duties agree 
with the present tariff; the mode of computing the national in- 
come tax is explained ; a full description is given of the different 
classes of United States securities, with examples to show the 
comparative results of investments in them. These are matters 
that children, as well as adults, ought to know and understand. 

It is hoped that these, with other features that will be obvious 
on examination but need not be mentioned here, may commend 
the work to teachers generally. 

New Yobe, August 10, 1866. 
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CHAPTER I. 

NCMBEBS. 

1. One, a single thing, is called a XTnit 

2. If we join another unit to one, we have two; if 
another, thbee; and so, adding a unit each time, we get 

POUB, FIVE, SIX, SEVEN, .EIGHT, NINE. 

8. One, two, three, Ac, are called Numbers. A 
B'omber is, therefore, one unit or more. 

4. Arithmetic treats of Numbers. 

6. Numbers are either Abstract or Concrete. They are 
Abstract, when not applied to any particular thing; as, 
owe, eight. They are Concrete, when applied to particu- 
lar things; as, one pound, eight dollars. 

6. That to which a concrete number is applied, is called 
its Dsnomination. In the last example, dollars is the 
denomination of the number eight, 

7. Counting is naming the numbers in order; as, one, 
two^ three^four^fivey Ac. 

8. We may express numbers by writing out their 
names, as one^ two^ three; or by characters, as 1, 2, 3. 

QmEsnoxs.— 1. What Is a single thing culled ?— 2. What do we (set hy sncceMlye 
rlditionsof a unit to on«?— 3. What are one^ Uco^ Ihree^ &c^ called? What is a 
N amber 7— 4. Of what does Arithmetic treat ?--&, How are numbers distingnlshed ? 
When are tlieycallnl Abstract? When, Concrete ?—6l What is meant by the De- 
nomination of a concrete number f~7. What is Counting?— & Uow may we espress 
sumbtrs ? 



8 NOTATION. 



CHAPTER II. 

NOTATION. 

9. Hotation is the art of expressing numbers by char- 
acters. 

10. Two systems of notation are used, the Ar'abic and 
the Roman. 

Tbe Arabic Notation. 

11. The Arabic Notation is so called because it was 
introduced into Europe by the Arabs, who obtained it 
from India. It uses ten characters, called Figures : — 

0123456789 

»AUOHT ONB TWO THBEK POITX FXTB SIX BETEN nOOT SUIZ 

12. The fii'st of these figures, 0, is called Naught, 
Cipher, or Zero. It implies the absence of number. 

The other nine are called Significant Figures, or 
Digits, — each signifying a certain number. 

13. The greatest number that can be expressed with 
one figure is nine^ 9. For numbers above nine, we com- 
bine two or more figures. 

First, I U placed at the left of each of the ten figures, forming 10, ten ; 
11, eleven; 12, twelve; 13, thirteen; 14, fourteen j 15, fifteen, 16, six- 
teen^ 17, seventeen; 18, eighteen; 19, nineteen. 

Then 2, forming 20, twenty; 21, twenty-one; 22, twenty-two; 23, 
twenty-three; 24, twenty-four; 25, twenty-five; 26, twenty-six; 27, 
twenty-seven ; 28, twenty-eight ; 29, twenty-nine. 

Then 3, forming 30 (thirty), 31, 32, 83, 34, 35, 36, 37, 38, 39. 

Then 4, forming 40 (forty), 41, &c. Then 6: 50 (fifty), 51, ke. 
Then 6; 60 (sixty), 61, Ac. Then 7: 70 (seventy), 71, &c. Then 8: 
80 (eighty), 81, &c Then 9 : 90 (ninetyX 91, &c. 

9. What is Notation t'-lO. How many Bystems of notation are used t What are 
they called f— 11. Why Is tho Arabic Notation so called ? How many characters does 
It use r What are they f—lS. What la the Brat of these fi^nres called f What does 
it Imply t What are tbe other nine called? Why are they called Siffnijieanif^ 
18. What is the greatest number that can be expressed with one figure? How do we 
express numbers above nine ? Show how 1, 8. 3, dec., are combined ia torn with eaok 
of the ten figures, and what numbers are thus formed. 
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14. Units, Tens, Hundbeds.— The first or right-hand 
place is called the units' place ; the second, the tens' place. 

1 in the units' place ( 1) is 1 unit 

1 in the tens' place (10) is 1 ten, or ten units. 

2 in the tens' place (20) is 2 tens, or twenty units. 

3 m the tens' place (30) is 3 tens, or thirty units. 

A figure, therefore, in the second place denotes so many 
tens^ and its value is ten times as great as if it stood in 
the first place. 

15. The value of a figure standing alone or in the first 
place is called its Simple Value. Its value in any other 
place is called its Local Value. 

16. The greatest number that can be expressed with 
two figures is ninety-niney 99. Next comes one hundred — 
100— expressed, by putting 1 in the third place, which is 
called the hundreds' place. 

To express hundreds, write the several figures in the 
third place with naughts after them : — 

One hundred, 100. I Three hundred, 300. 

Two hundred, 200. | Four hundred, 400, &c 

17. Observe how the numbers between the hundreds 

are expressed : — 

One hundred and one, 101 — 1 hundred, tens, 1 unit. 
One hundred and two, 102 — 1 hundred, tens, 2 units, &c. 
One hundred and ten, 110 — 1 hundred, 1 ten, units. 
One hundred and eleven, 111 — 1 hundred, 1 ten, 1 unit, &c. 
Two hundred and one, 201 — 2 hundreds, tens, 1 unit. 
Three hundred and one, 301 — 3 hundreds, tens, 1 unit, &c. 

18. Figures are grouped in Periods of three each. 
These three places, units^ tene^ hundreds^ form the first 
period, or Period of Units. 

14 What is the first or right-hand place called? The seconfl f What is the 
value of 1 in the tens^ place f 2 in the tens* place ? 8 in the tens^ place t What 
does a figure in the aeoond place denote f—lSi What is meant by the Simple Value 
of a figure, uid what by its Local Value f Which of these always remains the same f 
—16. What is the greatest number that can he exjwessed with two figures f What 
comes after 99 f How is one hundred expressed f How are the hundreds expressed? 
— 17. Show by examples how the numbers between the hundreds are expressed.— 
1& How are figures grouped? What is the first period called? Of what three 
places does it consist? ^ . 

1* 
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EXBBOISE lie KOTATIOir. 



Express in figures, remembering that vacant places must be 



filled with naughts : — 

1. Five units. Four tens, 

2. Three hundreds. 

3. Fight tens, nine units. 

4. Six hundreds, four tens. 
6, Two hundreds, two units. 

6. Seven hundreds, fire tens. 

7. 1 hundred, 1 ten, 5 units. 

8. 1 hundred, 6 tens^ 1 unit. 



9. live hundred and sixty. 

10. Eighty three. Thirty -nine. 

11. One hundred and thii-teen. 

12. Nino hundred and nine. 

13. Seven hundred and fifty., 

14. Two hundred and twelve. 
16. Four hundred and eighty- 
seven. 



19. Thousands : — ^The second period is that oi' Thou- 
saada It com^iats of three places, — thotuaods^ ten-thou* 
sandSy hTindred-tlioTi8and& 

Observe how thousands ate expressed :— 

Ten thousand, 



One thousand, 1,000. 

Two thousand, 2,000. Fifty diousand, 

Three thousand, 3,000, &(;. Sixty thousand^ 

One hundred thousand, 100,000. 

Seven hundred thousand, 700,000. 

Eight hundred thousand, 800,000, &c. 



10,000. 
50,000. 
60,p00, :&a 



20. To express a given number of thousands^ write the 
number in the second period. If there are numbers cor- 
responding to the places of the first period^ write them, 
there} if no% supply naughts, 

^3(AMFLB 1. — ^Write seven hundred and nine thousand. 

To do this, write seven hundred«and nine (709) m the second period. 
Supply three naughts for the units' period — 709,000 

Example 2. — ^Write seven hundred and nine thousand, 
and forty. 

To do this, write 709, as "before, in the second penod, and 40 in the 
first, supplying a naught for the vacant hundreds' place--709,040, 

19. What Is the second period? Of what three places does it consist! Show 
how thousands are expressed. — ^20. Recite the rale fpr expressing a given namber 
of thoiisands. — How do you write seven hundred and nine thousand? Seven hun> 
dred and nine thousand, and forty? 



THE ARABIC NOTATION. 11 

So, five hundred and fifty-one thousand, 651,000. 

Ten thousand, six hundred and eighteen, 10,618. 

Four hundred and sixty thousand, nine hundred, 460,900. 

£XBBOISE IN NOTATION. 

Write the following uoinbers in figures : — 

1. Fifty thousand. Four hundred thousand. 

2. Two thousand, two hundred and twelve. 

dk Two hundred thousand, six hundred and sixty-ono. 
4* Eight hundred and twenty thousand, and thirty. 

5. Nine thousand, three hundred and seventy-one. 

6. Forty-seven thousand, one hundred and nineteen. 

7. Eighty-one thousand, and seven. 

8. Sixty thousand, four hundred and eighty-two. 

9. Seven hundred and twenty-eight thousand, eight hundred 
and fifty -seven. 

21. Millions, Billions, Trillions, &c. — ^The third 
period is that of Uillions. It consists of three places, — 
miUionSy ten-millions, hundred-millions. 

Examples.— One million, 1,000,000. 

Ten million, 10,000,000. 

One hundred million, 100,000,000. 

22. The fourth period is that of Billions. It consists 
of three places,— billions, ten-billions, hondred-biliions. 

Examples.— One billion, 1,000,000,000. 

Ten biUion, 1 0,000,000,000. 

One hundred billion, 100,000,000,000. 

23. The Periods above billions are seldom used. They 
are called Trillions, Quadrillions, Quiutillions, Sextillions, 
Septillions, Octillions, Nonillions, Decillions, &c. 

Beginning at the right, name first the periods in order, 
then the places, as shown in the following Table : — 

21, What ifttbo third period? Of what three places does itconsiit?— 22. What 
Is the fourth perlo<l? Of what three places does it consisif Give ciuimples of the 
mode of expivssiiig millions and billions.— 23. Name the periods above billions. 
How many places must wc fill, to earpress a million ? To express a billion ? To ex- 
press tea thousand ? 
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QUADRILUOHS TBILLlOZn BILLIOSS MILUORS THOUSANDS UHITB 

24. One ten is equivalent to ten units ; one hundred, 
to ten tens. Hence, removing a figure one place to the 
right, diminishes its value ten times; removing it one 
place to the left, increases it ten times. 

25. Rule for Notation. — Write in each period^ be- 
ginning with the highest mentioned^ the number belonging 
to ity filling vacant places on the right with naughts. 

The left-hand period need not contain three places, but every other 
must — ^Naughts before a number do not affect its yalue, and should not 
be written. Every naught placed after a number throws its figures one 
place farther to the left, and therefore increases its value ten times. 

A person counting 100 every minute since the birth of Christ would 
not yet have reached a trillion. 

EXEUOISE IN NOTATION. 

Write the following numbers in figures, placing units under 
units, tens under tens, &c, : — 

1. Nine handred and eighty-one mlllioD, seven hundred. 

2. Ninety-six billion, one hundred million, and twelve. 

3. Three hundred and twenty quadrillion, ^ve thousand. 

4. Ilfteen quintillion, four quadrillioD, ten tliousand. 

5. Eight trillion, twelve blUion, seven hundred. 

6. Two hundred and fifty-seven million, one liundred and 
ninety-one thousand, seven hundred and sixty -three. 

24. Whiit 1ft the effect of removiiu; a figure one place to the right t Of removiog 
it one place to the left t— 25 Qive the rule for Notation. Which ot the periodb nmsf 
euntain three placed, and which neeil not? What is the cflect of prefizins; a cipher 
to a number? Of aooexing a cipher? What n>inark is nuulc, to show how great a 
trillion is? 
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7. Ninety-eight seztillion, three hundred million^ eleven then- 
sand, four hundred and thirteen. 

8. Seven hundred and seven trillion, forty-one millicm, seven 
hundred and twenty thousand, and one. 

9. Four hundred and fifty trillion, five hundred and forty hil 
lion, forty-five million, fifty-four thousand, and eleven. 

10. 475 decillion, 200 nonillion, 84 octillion, 7 septillion, 63 
seztillion, 460 quintilllon, 2 trillion, three hundred and sixty. 

11. Eight hundred and ninety-one quadrillion, one trilUon, 
fifty billion, siz hundred and nine million, and seventy. 

12. Two nonillion, fourteen septilhon, two hundred and eleven 
quadrillion, thirteen trillion, five hundred and forty-six billion, 
twenty-seven thousand, and ninety-five. 

13. Twenty quintillion, two hundred and seven billion, six 
hundred million, six thousand, and fifty -nine. 

14. Two hundred seztiUlon, and sixty- nine. 

15. One trillion, one hundred billion, and eleven. 

The Roman IVotatloli. 

26. The Roman Notation, so called because it was 
used by the ancient Romans, employs seven letters. 
I. denotes one; V., five; X., ten; L., fifty; C, one hun- 
dred ; D., five hundred ; M., one thousand. 

V resembles the outHne of the hand with the five fingers spread. X is 
two y*8, or fives, joined at thdr points. G b^tos the Latin word centum, 
one hundred. It was sometimes written in &is form C, and the lower 
half; afterwards written as L, denoted fifty. M begins the Latin word 
mille^ a thousand. A thousand was sometimes written CIO ; hence ID, 
afterwards changed to D, denoted 600. — Some think that Y was used to 
denote five, because U, which was anciently written Y, was the fifth vowel. 

27. These letters are combined to express numbers, 
according to the following principles : — 

1. If a letter is repeated, its value is repeated. XX. is 
twenty ; III. is three. 

20. Why la the Roman Notation no called f What does It use to rcprpsent num. 
ben? Why is It supposed that y was used for fi, and X for 10? How did C come 
to denote 100, and L 50? Why was M used for 1000, and D for 500?— 27. in com* 
bining these characters to express numbers* what is the effect ot repeating a letter? 
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NOTAHOK. 



2. A letter of less value, placed after one of greater^ 
unites its value to that of the latter. VI. is six. 

3. A letter of less value, [)laced before one of greater, 
takes its value from that of the latter. IV. is four. 

4. A letter of less value, placed between two of greater, 
takes its value from that of the other two united. LIV. 
is fifty-four. 

5. A bar over a letter increases its value a thousand 
times. V. is five thousand. 







Table. 


' 


I. 


One. 


L. 


Fifty. 


II. 


Two. 


LX. 


Sixty. 


ni. 


Three. 


LXX. 


Seventy. 


IV. 


Four. 


LXXX. 


Eighty. 


V. 


Five. 


XO. 


Ninety. 


VI. 


Six. 


0. 


One hundred. 


VII. 


Seven. 


€1. 


One hundred and one. 


VIII. 


Eight. ' 


CO. 


Two hundred. 


TX. 


Nine. 


CGO. 


Three hundred. 


• X. 


Ten. 


COCO. 


Four hundred. 


XI. 


Eleven. 


D. 


Five hundred. 


XII. 


Twelve. 


DO. 


Six hundred. 


XTTI. 


Thirteen. 


DOC. 


Seven hundred. 


XIV. 


Fourteen. 


DOCC. 


Eight hundred. 


XV. 


Bfteen. 


DCOOO. 


Nine hundred. 


XV I. 


Sixteen. 


M. 


One thousand. 


XVII. 


Seventeen. 


MM. 


Two thousand. 


XVIII. 


Eighteen. 


MMM. 


Three thousand. 


XIX. 


Nineteen. 


MMMM. 


Four thousand. 


XX. 


Twenty. 


V. 


Five thousand. 


XXI. 


Twenty-one. 


X. 


Ten thousand. 


XXX. 


Thirty. 


L. 


Fifty thou»and. 


XL. 


Forty. 


M. 


One million. 



What is the effoct of placing; a 
placing a lottor of less value before 
between two of greater? Of placing 



letter of less value aft-er one of fl^eater? Of 
one of greater? Of pladng one of less value 
a bar over a letter ? Learn the Table. 



TUB ROMAN NOTATION. 15 

The Roman Notation is now used chiefly in expressing dates, marking 
the hours on clock and, watch faces, paging preiaces, ana numbiering vol- 
umes, chapters^ or lessons of books. It was ill adapted for use in calcu- 
lating or keeping accounts, and was for most purposes superseded with 
great advantage, in the 16th century, by the Arabic Notation, which had 
been introduced among the learned of Europe two hundred years t)efore, 
and had been gradually made known by means of almaiiacs. 



EXETtOISE IN NOTATION. 

Write tlie following numbers, first by the Arabic, and then by 
the Eoman, Kotatipn : — 



5. Seventy -nine. 

6. Eight bnndred. 

7. Ten thousand. 

8. Twenty-nine. 



1. Eighteen. 

2. Forty -five. 

3. Six hundred. 

4. Three tbousand. 
.5. Fifteen hundred (or, one thousand, five hundred), 

10. Nineteen hundred and ^ve, 

11. Twelve hundred and thirty-eight. 
12.- One million, one thoUnand, and one. 

13. Five thousand, seven hundred and ninety, 

14. One hundred thousand, and eleven. 

15. Fifty thousand, four hundred and fifty-four. 

16. Sixteen hundred and ninety-nine, 

17. One thousand, six hundred and sixty. 

18. Two thousand, two hundred and eighty-seven. 

Express the following numbers according to the Roman Nota- 
tion; 325; 13; 10,500; 81; 119; 50,909; 1,000,000; 48; 5,555; 
76; 1,864; 4,200; 14; 15,000; 849; 1,111; 52; 660; 101,000. 

Express the following numbers according to the Arabic Nota- 
tion: M. XXV. MDOOO. LXVIII. VV. LOCO. XVII. 
LI. Xn, DO. CCOCIV. OX. VI. XL IX. MOXIIL 
MDCCCCLXXXIX. OXIX. 

IV. lii. ex. xciiu xxxviii. Ixx. xiv, cxliv, Ixxxi, 

Fivr what ia the Homaii Notathm now cklefly asiMl ? Wlu;n wan it Baper8e«le«l 
by Uie Arabic? When wan U>o Arabic KotaUon first iatroduced, and bow was it 
made known? 
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KUMEBATION. 



CHAPTER III. 



NUMERATION. 



28. Numeration is the art of reading numbers expressed 
by characters. 

29. RuLB FOB NuMBBATiON. — 1. Beginning at the 
right^ divide the number into periods of three figures each. 

2, Beginning at the lefty read the figures in each period 
as if they stood alone^ adding the name of the period in 
every case except the last . 

The figares of the right hand period are nerer named as nnits, the word 
units being understood. We read SOOyTve hundred^ n(^ Jive hundred units. 

Places containing must be passed over in reading. We read 2043 
two thousand and forty4hreey not two thousand^ no hundred atid Jortif^hree. 

EXAMPLSS. 

1,100 One thousand, one hundred ; or, eleven hundred. 
140,000 One hundred and forty thousand. 
20,009,000 Twenty million, nine thousand. 
11,000,000,017 Eleven billion, and seventeen. 
9,000,070,212,005 Nine trillion, seventy million, two hundred and 

twelve thousand, and five. 
6,020,100,009,000,400 Six quadrillion, twenty trillion, one hundred bil- 
lion, nine mlUion, four hundred. 



EXEBOISE IN NUMERATION. . 

Name the places in order — units^ tens, hundredsy &c. ; then 
read the number ; — 



1. 


840000 


7. 


87123000000416863 


2. 


75819 


8. 


714629300000927000 
4632772320700^S 


3. 


30451000 


9. 


4. 


1673549000227 


10. 


15615000000111101 


5, 


JB4001100206 


11. 


827716420018 


6. 


290902029092209 


12. 


7423065056506650128 



28L What is Numeration ?— 29. Give the rale Tor NmnenittoD. WUch period 
has its name onderstood in reading? How do we read places containing 0? Givo 
an example. 





KUVBRATION. 




13. 


4987043790080466 


21. 


LXVI. 


14. 


224000000600317010 


22. 


MOXOII. 


15. 


563745119 


23. 


MXDOOCL. 


16. 


1612875962 


24. 


DOOOXIX. 


ir. 


18459223 


25. 


OXVIII. 


18. 


DXLIX. 


26. 


MOOLXXIV. 


19. 


OOOOXOVII. 


27. 


LMOXXII. 


20. 


DOOOLXXXII. 


28. 


VCOO XXXIII. 
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29. Fill nine periods with ones. Bead this number. 
BO. Fill seven periods with fours. Read this number. 

81. Set down 7 ten-thousands, 1 thousand, 5 hundreds, 6 tens, 
2 units. Bead the number thus formed. 

32. Set down 2 trillions, 3 ten-billions, 8 ten-millions, 6 mil- 
lions, 1 thousand, 9 tens, 5 units, filling vacant places with naughts. 
Read this number. 

30. English Numebatiok Table. — ^The division of 
numbers into periods of thre^ figures each, as shown on 
page 12, is that followed in the United States, France, 
and the continent of Europe generally. The English 
divide into periods of six figures each, naming them and 
the places they contain as follows : — 



S 



11 



o 
" * S rf 



i 



5 ^ 



:5 s 






00 






5 I 
€ A ^ 



5 I 

CI 3 



4th Per. 
TRIIXIONS 



8 






•O 9 2 '9 S3 J 

V 9 4; S *1 

= *f 3 •§ "9 P 

ago ^ 

Cd Eh H n H PQ 



t 



II 



SdPtT. 
BILLIONS 



% 

s § 

•a 8 o 



•^4 d 



® a § 

%9 s^ 



S 9 oa 

•a 



g 



b 2 "S 3 rf 

» ^ S » ^ » 
^ , f 

2dPt>r. 
UILLIONS 



■i 



i 



s o 



§ 

d 



H 



<3 

a 
« 



•a 



Ist Per. 
UNITS 



80, How does the English Naxnentlon Table differ from ours? Name the first 
eighte^l^Mies aooordlng to oar table ; acoordlog to the English table. When we 
apeak Jp|MUon in this cotmtry, how many million do we meanf 
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ADDITION. 



CHAPTER IV. 

ADDITION. 

31. Four girlg and three boys went a riding; how 
many went in all ? 

Here we are required to find one number contuning as many units as 
4 and 3 together. This process is called Addition. 

SSL Addition is the process of uniting two or more 
numbers in one, called their Sum. Adding 4 and 3, we 
have 7 for their buhl 



and 1 are 

1 and are 



Additioit Tablb. 

I ; and 2 are 2 , and any number make 
I ; 2 and are 2 , any number and make 



that number, 
that number. 



1 and 


t and 


Sand 


4 and 


5 a^d 


I are 2 


1 are 3 


1 are 4 


I are 5 


1 are 6 


2 are 3 


2 are 4 


2 are 5 


2 are 6 


2 are 7 


3 are 4 


3 are 5 


3 are 6 


3 are 7 


3 are 8 . 


^ 4 are 5 


4 are 6 


4 are V 


4 are 8 


4 are 9 


6 are 6 


5 arc 7 


5 are 8 


5 are 9 


6 are 10 


6 are 7 


6 are 8 


6 are 9 


6 are 10 


6 are 11 


7 are 8 


7 are 9 


7 are 10 


7 are 11 


7 are 12 


8 are 9 


8 are 10 


8 are 11 


8 are 12 


8 are 13 


9 are 10 


9 are 11 


9 are 12 


9 are 13 


9 are 14 


10 are 11 


10 are 12 


10 are 13 


10 are 14 


10 are 16 


6 and 


7 and 


8 and 


9 and 


10 and 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


2 are 8 


2 are 9 


2 are 10 


2 are 11 


2 are 12 


3 are 9 


3 are 10 


3 are 11 


3 are 12 


3 are 13 


4 are 10 


4 are 11 


4 are 12 


4 are 13 


4 arc 14 


5 are 11 


5 are 12 


5 arc 13 


6 are 14 


5 are 15 


6 are 12 


6 are 13 


6 arc 14 


6 are 15 


6 are 16 


7 are 13 


7 are 14 


7 are 15 


7 are 16 


7 are 17 


8 are 14 


8 are 15 


8 are 16 


8 are 17 


8 are 18 


9 are 15 


9 are 16 


9 are 17 


9 arc 18 


9 are 19 


10 are 16 


10 are 17 


10 are 18 


10 are 19 


10 are 20 



81. In the given example, what are we reqafared to do? What is this process 
called f — 82. What is Addition ? What Is the result of addition called f How mach do 
and any nnmber make ? How mach do any number and make ? Becite the Table. 



ADDinON. 
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S3> Addition is denoted hj an ereet eross +, called 
Plnfl^ placed between the numbera to be added. 6 + 5 is 
read sigs phis Jive, and means that six and Jive are to be 
added* 

84. Two short horizontal lines =, placed between two 
quantities or sets of quantities, denote that they are 
equal 6 + 4 = 10 is read six phts four equaU ten, and 
means that tJie sum of six and four is ten* 

86. Observe the following : — 



8 + 2=5 

then 

18 + 2=16 
28 + 2=25 
83 + 2=35, &c. 



4 + 5=9 

then 

4 + 85=89 
4 + 46=49 
4 + 65=59, &c. 



3 + 7=10 

then 

68 + 7=60 

68 + 7=70 
73 + 7=80, &c 



6 + 8=18 

then 

5+28=33 
45+ 8=53 
5 + 88=93, && 



86. Observe that 4+5 = 9, and 5+4 = 9. 
Hence, when numbers are to be added, it makes no 
difference which is taken first. 



EXEBOISE ON THE ADDITION TABLE. 

How many are 7 and 6? 6 and 7? 17 and 6? 16 and 7? 
6 and 27? 6 and 47? 57 and 6? 8 and 5? 5 and 8t^ 

How many are 5 and 7? 85 and 7? 87 and 5? 7 and 85? 
6 and 87? 4 and 8? 4 and 38? 88+1 + 3? 4+2? 104+2? 
164+2? 174+2? 274+2? 92+4? 402+4? 

How many are 9 and 3? 29 and 3? 8 and 2? 48 and 2? 
108 and 2? 102 and 8? 8 and 8f 38 and 3? 8 and 78? 
178 and 3? 278 and 3? 11 and 1? 15 and 2? 10 and 2? 
20 and 3? 5 and 30? 6 and 3? 28 and 6? 

Add 9 and 7. 9 and 9. 9 and 8. 9 and 57. 9 and 59. 
9 and 58. 9 and 47. 9 and 5. 4, 5, and 9. 5, 4, and 19. 

Add 9 and 2. 6, 3, and 2. 89 and 2. 2 and 29. 7, 2, and 1. 
49 and 1. 51, 1, and 8. 9 and 161. 1 and 179. 

S3. How is addition denoted?— 84 What do two short horizontal lines denote? 
How is 6+4=10 read?— 35. How mnch is 8+2? 18+2? 88+2? 4+6? 4+85? 
4+45? 8+T? 63+7? 68+7? 8+77?— 86. How mnch is 4+5? How much is 
6 +4 ? What principle is dedaoed lh>m this ? 
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Whatdo68 64-6eqtial? 6 + 106? 125+6? 226 + 6? 6+86? 
46 + 3 + 8? 66+4+2? 5 + 1+46? 

What does 4+6 equal? 104+6? 24+6? . 6+14? 6 + 6? 
85 + 6? 6 + 76? 9+4? 9+44? 

What is the sum of 10 and 10? 10 and 20? 10 and 80? 
4, 6, and 70? 7, 3, and 80? 10and6? 4,5,and8? 3, 6, and 19? 
i»2,and7? 7,8,and2? 6,4^and8? 21,5,and8? 98,4,and8? 

Count bj twos, commencing 2, 4^ 6, 8, &c,j up to 100. 

Count b J twos, commencing 1, 8, 6, 7, &c., up to 99. 

Count by threes, commencing 3, 6, 9, 12, &c., up to 99. 

Count by threes, commencing 2, 5, 8, 11, &c., up to 98. 

Count by threes, commencing 1, 4, 7, 10, &c., up to 100. 

Count by fours, commencing 4, 8, 12, 16, &c., up to 100. 

Count by fives, commencing 5, 10, 16, 20, &c., up to 100. 

87. Applications op Addition. — To find a whole, 
when its parts are given, add the parts. 

38. To find the selling price, when the cost and gain 
are given, add the cost and gain. 

39. To find the cost, when the selling price and loss 
are given, add the selling price and loss. 

40. To find a later date, when an earlier date (a. d,, or 
after Christ) and the difference of years are given, add 
the earlier date and the difference of years. 

VENTAL EXBBOISES. 

1. A boy has 20 cents in one pocket, 9 in another, and 8 in a 
third; how many cents has he in all? 

Ans. 20 + 9+8 c^nts, or 82 cents. 

2. A farmer buys a cow for $32% and sells her so as to gain 
$7; what does she bring? (See § 38.) 

87. How do yon find a whole, when its parts are given ?— 88. How do yon find 
fhe selling price, when the cost and gain are given?— 89. How do yon find the cost, 
when the selling price and loss are given ?— 40. How do you find a later date, when 
an earlier data and the difference of years are given ? 

• TIilimaik(|)d«iiotM4bairL It b alwayi placed before tli* iiiunb«r. $33 U raod (Wrfy^iM (lofteffc 
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3. Sold a picture for (88, at a loss of $8 ; what did the picture 
cost? (See §89.) 

4. In what year will Charles he eight jears old, if he was 
horn in 1861 ? (See § 40.) 

5. How many strokes will a clock strike in twelve hoors, com- 
mencing at 1 o^olock ? 

6. I spent $10 for a coat, $4 for a vest, and $6 for a hat; 
what did the whole cost? 

7. Five cows in one field, three in another, and seventeen in 
a third, make how many cows altogether? 

8. A grocer has 10 harrels of flour, 6 of sugar, and 6 of pota- 
toes; how many harrels has he in all? ^ 

9. Clay was horn in 177T. Wehster was horn 6 years later; 
what was the date of Wehster's hirth? 

10. There are 14 hones in the face, 6 in the ears, and 8 in the 
hack of the skull ; how many hones in the whole head ? 

11. Washington hecame president in 1789. He held the office 
eight years; when did he leave it? 

12. There are 81 days in July, and 81 in August; how many 
days in hoth months ? 

Momsx*— Thirty-one is 8 tens and 1* unit 8 lens and 1 nnlt, added to 8 tens and 
1 unit, make 6 tens and 2 units, or G5L Ana. 02 days. 

18. A person travelled 40 miles hy railroad, and 85 miles hy 
stage ; how far did he go in all ? 

14. Genesis contains fifty chapters, and Exodus forty; how 
many chapters in hoth ? 

15. I have three lots of land ; the first contains 80 acres, the 
second 10, and the third as many as the other two together. 
How many acres in all three ? 

16. A certain orchard contains 16 i^ple-trees that hear, and 
4 that do not ; 7 pear-trees that hear, and 3 that do not; and 10 
cherry-trees. How many apple-trees does it contain? How 
many pear-trees ? How many trees altogether ? 

17. If a person spends $10 on Monday, $5 on Tuesday, and as 
much on Wednesday as on hoth the previous days, how many 
dollars does he spend altogether? 
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41. Adding bt Columns. — ^^hen the numbers are 
too large to be added mentally, we write them down and 
add the columns separately. 

Example. — ^A merchant gives $5261 for one lot of 
goods, $432 for another, and $303 for a third. How much 
do they all cost him ? 

They cost him the sum of $5261, |482, and $303. That we may 
unite things of the same kind, in writing the numbers 
down, we. place units under unitSj tens under tens, Iec. kfi^M 

Begin to add at the bottom of the right-hand column. ^o^oi 

8 units and 2 units are 5 units, and 1 are 6 units ; ^^^ 

write 6 under the units. tens and 3 tens are 8 tens, and 303 

6 are 9 tens ; write 9 under the tens. 3 hundreds and 4 ,— ^ 

hundreds are V hundreds, and 2 are 9 hundreds ; write Aus. $5996 
9 under the hundreds. Bring down the 6 thousands. Atis. 
$5996. 

42. PnooF OF Addition. — ^ProTing an example is 
finding whether the work is correct. 

Addition may be proved by adding the columns from 
the top dotonward. If the sum is the same as when they 
are added from the bottom upward^ toe infer that th>e work 
is right. If an error has been made in the first addition, 
it is not likely to be repeated in the second, when the 
numbers are taken in a different order. $5261 

Example.— Prove the example in §41. Add each .^^ 

column from the top downward. 1 and 2 are 8, and 3 are 
6. 6 and 8 are 9. 2 and 4 are 6, and 8 are 9. Brmg down ^^^ 

6. Ana. $6996,— the same as before. Hence the work is _ 

right ^*'«- '^^^^ 

EXAMPLES FOB PBAOTlOE. 

Read and add the following numbers ; prove each example:— 

(X) (2) ^^^ 

62317 1100264 2976100548314T82 

4330 63105 4V211574162 

722321 58234510 22851040001004 

41. How do we deal wltb the nainl>erB, when they arc too large to be added men- 
tally? In the given example, how must we write down the nnmhers to he added ? 
Why so ? Proeeed with the addition.— 42. What is meant by proving an example ? 
How is addition proved? Why should the result he the same when you add in the 
of)positc direction ? (i 88) Why fa not an error in the first addition likely to be re- 
peated in the second ? Prove the example in % 41. 
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4. Add 90153, 821, 406301, and 3214. Afu. 498989. 

5. Add 84600325, 70, 65402, and 123201. Am. 84778998. 

6. Add 41, 726, 12, 200, 4001,. 20, and 8000. An$. 7999. 

7. Add 11, 232, 2543, 14201, 870012. Ana. 886999. 
. 8. What ia the sum of 1640263, 1501, 214123^ and 93011 ? 

- 9. What la the valae of 26 -i- 231041 4- 711 4- 55101 + 2110 1 

10. Add thirteen hundred; nineteen millioBi two hnndred 
thousand, five hundred ; fort7<-two; fiyehimdred and twenty-four 
thousand, and tinrteen ; and twent j million, fourteen thousand, 
and thirty-two. An$. 39789887. 

11. Add eleven million, two hundred and twenty-three thou- 
sand, four hundred and fifty-one ; five hundred and ten thousand, 
two hundred and fifteen ; five million, one hundred and forty-one 
thousand, one hundred and twenty-two; and twelve thousand, 
two hundred. Afu. 16886988. 

12. What is the sum of 14 hiUion, three hundred and twenty- 
one; 2 billion, 15 million. 111 thousand, three hundred and five; 
420 million, 12 thousand, and fifHy-three; and 131 million, 600 
thousand? Ans. 16566723679. 

13. Find the sum of twenty trillion, two hundred billion, two 
million, and seventeen; thirty-one billion, three hundred and 
seventy-one million, six hundred and thirty-four thousand ; thir- 
teen thousand, three hundred and twenty-one ; and ^ve billion, 
eleven million, twenty-one thousand, four hundred and forty. 

Ans. 20236384668778. 

14. Add eleven million and eleven; five million, two hundred 
and ninety-two thousand, one hundred and twenty-three; and 
six thousand, five hundred and fifty. Aiu, 16298684. 

15i One town contains 16735 inhabitants, another 22242; 
what h the population of both ? 

16. How many acres in three farms, if the first contains 427 
acres, the second 250 acres, the third 211 acres ? 

17. A person who is worth $145250, makes $10000 more, and 
has $220700 left to him. What is he then worth ? 

18. If an army of 23452 men is reinforced witli 15316 men, 
how many will it then contain ? 



24 ADDITION, 

19. A boat BtartB with 1652 bushels of wheat aboard; 43 
miles down the river, it receives 27 barrels of floor and 3835 
bushels of wheat. How many bushels of wheat are then aboard ? 

Ans, 4987 bushels. 

43. The sam of a colamn may consist of more thaq 
one figure. In this case, place the right-hand figure 
under the column addedy and add the left^/iand figure or 
figures to the next left-hand column. 

If the sum of a column is 64, wiite down 4 and add 6 to the figures 
of the next lefV-hand column ; if it is 127, write down 7 and add 12 to 
the next column. 

ExAMPLB.~Add 3658, 4903, 7006, and 734. 

Write the nnmbers, units under units, tens under 

tens, &c. Begin to add at the right The sum of the a 

units is 21, — 2 tens and 1 unit. Write the 1 unit in the | ^ 

units' place, and add the 2 tens to the tens in the next j | ^ 

column. i i 1 ^ ^ 

2 and 8 are 6, and 5 are 10. 10 tens are 1 hundred h ^ a I § 

and tens. Write in the tens* place, and add the 1 3 6 5 8 

hundred to the hundreds in the next column. i. Q n <i 

1 and 7 are 8, and 9 are 17, and 6 are 28. 28 bun- »r n 
dreds are 2 thousands and 8 hundreds. Write 8 in the 7 6 
hundreds* pUoe, and add the 2 thousands to the thou- 7 3 4 
sands in the next column. ■ 

2 and 7 are 9, and 4 are 13, and 8 are 16. 16 thou- Ana, 16 3 01 
sands are 1 ten-thousand and 6 thousands. This being 

the last column, write them down. Ana, 16301. 

EXAMPLES FOB PEAOTIOE. 

Road and add the following numbers ; prove each example:— 

(20) (21) (22) 

49778 867215 24313766598 

III 29624 24464485 

^62243 8461489 6325273374 

^^^^ 828 306482265 

6164432 58327317 3694817601163 

66423216 874516626 12365498706618 



A • T#T ° *°" ^^ * column consists of more than one figrare, what must wo 
ao. If the sum of » colamn Is 64, what do we do? If it is 98? If it Ism? If the 
Bu m of a column is expressed by three figures, how many do we write down, and how 
many do we add to the next column f Add the numbers In the given example. 



ADDITION. ^^ 

^ Rale for Addition, 

1. Write units under unitSy tens under tenSy d)c. 

2. Beginning at the right, Jind the sum of each column. 

3. If the sum is expressed hy one figure, write it 
under the column added; if not, place the right-hand fig- 
ure there, and add the left-hand figure or figures to the 
next column. 

4. I^rove hy adding in the opposite direction. 

EXAltCPLBS FOB PBAOTIOE. 

1. Add 123405, 2354210, 854, 794327, and 36547. 

2. Add 27562, 345607, 2461, 4567801, and 365. 

3. Add 1034001, 78954, 379205, 367001, and 45637. 

4. Add 11, 4562, 773, 15266, 8958, and 66666. 

5. Add 100375, 406780, 4673005, 4112, 18365791, 2478, and 
164357. Ana. 23716898. 

6. "What is the sum of three hundred thousand, six hundred 
and fifty ; seven thousand, eight hundred and thirty-two ; eleven 
thousand, five hundred and sixty-seven ; ten thousand and fifty- 
six ; four hundred and seventy-two ? Ana. 330577. 

7^ A man drew five loads of hricks. In the first load, he 
had 1209 ; in the second, 1458 ; in the third, 1101 ; in the fourth, 
1212 ; in the fifth, 1303. How many hricks were there in all ? 

8. If there are shipped from the United States, 15624 barrels 
of flour to Sweden, 250 barrels to Holland, 205154 to England, 
6401 to Cuba, and 19602 to Mexico, how many barrels are 
shipped altogether ? 

9. Find the sum of eighty-eight million, and nineteen ; forty- 
seven thousand, and sixty-eight; nine million, seven hundred and 
eighty-five thousand ; nine hundred and eighty-six ; eight billion, 
seven million. Am. 8104833073. 

10. How many square miles in British America, there being 

2,436,000 square miles in the Hudson's Bay Territories, 357822 in 

Canada, 27704 in New Brunswick, 18746 in Nova Scotii^ 2184 in 

2 



26 ADDITION. 

Prince Edward^s Island, 85913 in Newfoundland, and 19 in the 
Bermnda Islands? Ans. 2878338 square miles. 

11. It is compated that there are two million pagans in North 
America, two million in South America, one million in Europe, 
five hundred and ten million in Asia, sixtj-five million in Africa, 
and twentj-four million in Oceania. How many pagans are there 
in the world? Ans. 604,000,000. 

12. Maine, the largest of the New England States, contains 
81766 square miles. New York, the largest of the Middle States, 
contains 15284 square miles more than Maine. How many square 
miles in New York ? 

18. A person has $1557 in one bank, $2343 in another, and 
in a third as much as in both the other two. How mnch has he 
in the third bank ? How much in all three ? 

14. A lady gave $8445 for a honse and $1065 for furniture. 
She then bought some adjoining land for as much as both house 
and furniture cost What did she give for the whole ? 

15. Wellington's army at Waterloo consisted of 4M0S in- 
fantry, 12402 cavalry, and 5645 artillery-men. How many men 
did it contain in all? 

16. Napoleon's army at Waterloo consisted of 48950 infantry, 
15765 cavalry, and 7232 artillery-men. How many men did it 
contain in all ? 

17. How many men did both Wellington's and Napoleon's 
army at Waterloo contain? Ans. 139602 men. 

18. How many bushels of wheat are there on four boats, each 
of which contains 5250 bushels of wheat and 45 barrels of flour? 

Ans. 21000 bushels. 

19. President Madison was bom in 1751, and attained the age 
of eighty-five; in what year did he die? 

20. How many strokes does a clock strike in 24 hours ? 

21. A lady gave each of her three daughters $9250, and her 
son $8345. How much did she distribute among them ? 

22. The earth is 95298260 miles from the sun. The planet 
Neptune is 2767106740 miles farther. What is Neptune's distance 
from the sunt 
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23. A has $4260 ; B has $875 more than A ; has as much 
as A and B together. What are all three worth? Aub, $17760. 

24. How far is it from New York to Buffalo, the distance from 
New York to Albany being 160 miles, from Albany to Rochester 
261 miles, and from Rochester to Baffalo 76 miles ? 

26. A man worth $12600 makes as much more, and has $6490 
left to him. What is he then worth ? Ans, ' $80490. 

26. Required jbhe whole population of the world, that of N. 
America being estimated at 46000000; S. America, 20000000; 
Europe, 280000000; Asia, 680000000; Africa, 80000000; and 
Oceania, 28000000. 

27. How many men in an army consisting of four regiments, 
two of nine hundred and eighty men each, and two of twelve 
hundred and forty ? * Ans. 4440 men. 

28. A merchant bought $1786 worth of books, and $876 worth 
of stationery. On the books he gained $649, and on the station- 
ery $228. What did he sell the books for ? What did he sell 
the stationery for ? What was his whole gain ? 

Ana. Books, $2336. Stationery, $1108. Gain, $777. 

29. In 1862, the postal revenue of the U. 8. amounted to 
$8299820 ; in 1863, it was $2863969 more. What did it then 
amount to? 

30. If I invest $2356 in pork, and $1977 in bee^ and sell 
them so as to gain $395, how much do I receive for the whole ? 

31. A man left his wife $96000 ; each of his three sons, $16000 ; 
lus daughter, $34000; and the rest of his property, which 
amounted to $47250, to charitable societies. What was the 
whole value of his estate? Ana, $221260. 

32. A's orchard contains 146 apple-trees ; B's, 22 pear-trees, 
9 plum-trees, and 27 apple-trees; C's, 18 plum-trees, 139 apple- 
trees, and 38 pear-trees. How many apple-trees in all three 
orchards? How many pear-trees? How many plum-trees? 
How many trees altogether? 

33. The salary of the Vice-President of the United States is 
$8000 a year ; that of the President is $17000 more. What do 
the yearly salaries of both amount to? 
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84. A certain school opens with 78 boys and 129 girls, 
Within 80 days there is an addition of 42 boys and 89 girls. How 
many does the school then contain? 

86. Add LXVL, MDXIX., OOIV., XVIII. Ans. 1807. 

86. Add MD., VOXXX., XLIV., CXV., X. Ans. 1015789. 



45. Practise the following examples till they can be 
added at sight up and down, naming the results only. 
Thus, in Example 1 : — three^ eighty fourteen^ sixteen^ 
seventeen^ twenty-three^ thirty^ thirty-four^ thirty-six — 
write 6 in the units* place, and add 3 to the next column. 



0) 


(2) 


•(8) 


(4) 


1179582 


28204681 


76456789 


6234567 


2295344 


17130579 


76789123 


6346789 


3381437 


96792468 


13123456 


2678912 


4574296 


85246835 


63456789 


7891235 


6275011 


74683579 


65789123 


1124567 


6443322 


63357924 


21123456 


4466789 


7109876 


62642763 


44466769 


4678913 


8123345 


31297631 


32789123 


8892345 


9345123 


97468864 


76123456 


8123456 


(6) 


(6) 


(I) 


(8) 


7389234 


66694375 


34751212 


7634725 


6188345 


63693025 


23586259 


8583614 


6267345 


36215364 


11310344 


9472583 


1856234 


86424443 


97311581 


8361472 


2946245 


14644636 


80678363 


7268361 


3134123 


63301445 


72846256 


6747258 


4723345 


49321435 


62562172 


5136147 


2312234 


21648673 


57166249 


4825836 


5689345 


36623535 


47691554 


3614725 


6490133 


55615525 


34426235 


2583614 


3567345 


41623573 


20934389 


9472583 


1289234 


24635521 


19281213 


8361472 


7631405 


36159247 


42816364 


7258361 
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46. When the sum of a column consists of three fig- 
ures, the two left-hand figures must be added to the next 
column. Thus, in Ex. 9, the sum of the first column is 
108 — ^write down 8, and add 10 to the next column. 



(9) 


m 


(11) 


as) 


846750 


683621 


635643 


802960 


846760 


562961 


428744 


395135 


846760 


963421 


935613 


801915 


846769 


137653 


463824 


717486 


846759 


412623 


254872 


496395 


846759 


525636 


662816 


686289 


846759 


647213 


664883 


674198 


846759 


325443 


644865 


717487 


846759 


202662 


111834 


496396 


846759 


617650 


653851 


685285 


846759 


631021 


452840 


674199 


846759 


446133 


232890 


717488 


846759 


107653 


623886 


496397 


846759 


547605 


661893 


586286 


363759 


838714 


734882 


674195 


12208358 


7349899 


8033336 


9420101 


(18) 




(14) 


(15) 


1399736957 


3826486095 


7587897897 


7228226934 


6667483794 


4182596897 


6179552483 


988263592 


6469675797 


5598504587. 


8769236294 


4829827957 


4499246912 




486755 


2789494849 


3398715975 


7631486745 


4589296895 


4297751987 


4782884793 


9286796997 


5181736661 




3292692 


1743394797 


6548424326 


6884276195 


6949417875 


7464352987 


85486785 


7489386822 


6394766980 


8926386411 


3589095897 


5298656957 


6867141394 


9791297897 


4164157256 


3788446795 


2278096896 


S647899992 


4^49961678 


7639155256 


71201220994 


63161299018 


78216431728 
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CHAPTER V. 



SUBTRACTION. 



47. Five hens are on a roost. Three fly down ; how 

many remain ? 

Here we are required to take 8 from 6, or to find the difference between 
8 and 6. This process is called Subtraction, 

48. Subtraction is the process of taking one number 
from another. 



SuBTBAcnoN Table. 

from 1 leaves 1 ; from 2, 2 ; from any number leaves that number. 



1 from 


2 from 


3 from 


4 from 


5 from 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


6 leaves 


2 leaves 1 


8 leaves 1 


4 leaves 1 


5 leaves 1 


6 leaves 1 


8 leaves 2 


4 leaves 2 


6 leaves 2 


6 leaves 2 


7 leaves 2 


4 leaves 8 


6 leaves 3 


6 leaves 3 


7 leaves 3 


8 leaves 3 


6 leaves 4 


6 leaves 4 


7 leaves 4 


8 leaves 4 


9 leaves 4 


6 leaves 5 


*I leaves 5 


8 leaves 5 


9 leaves 6 


10 leaves 5 


1 leaves 6 


8 leaves 6 


9 leaves 6 


10 leaves 6 


11 leaves 6 


8 leaves T 


9 leaves 7 


10 leaves 7 


11 leaves 7 


12 leaves 7 


9 leaves 8 


10 leaves 8 


11 leaves 8 


12 leaves 8 


13 leaves 8 


10 leaves 9 


11 leaves 9 


12 leaves 9 


13 leaves 9 


14 leaves 9 


6 from 


7 from 


8 from 


from 


10 from 


6 leaves 


1 leaves 


8 leaves 


9 leaves 


10 leaves 


1 leaves 1 


8 leaves 1 


9 leaves 1 


10 leaves 1 


11 leaves 1 


8 leaves 2 


9 leaves 2 


10 leaves 2 


11 leaves 2 


12 leaves 2 


9 leaves 3 


10 leaves a 


11 leaves 3 


12 leaves 8 


13 leaves 8 


10 leaves 4 


11 leaves 4 


12 leaves 4 


18 leaves 4 


14 leaves 4 


11 leaves 6 


12 leaves 5 


13 leaves 6 


14 leaves 6 


15 leaves 6 


12 leaves 6 


13 leaves 6 


14 leaves 6 


15 leaves 6 


16 leaves 6 


13 leaves 7 


14 leaves T 


16 leaves 7 


16 leaves 7 


17 leaves 7 


14 leaves 8 


16 leaves 8 


16 leaves 8 


17 leaves 8 


18 leaves 8 


15 leaves 9 


16 leaves 9 


17 leaves 9 


18 leaves 9 


19 leaves 9 



47. Repeat the example. What are we here required to do f — 48w What 1b Sttb- 
raction T What does from any number leave ? Beoite the Table. 
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49. The number to be subtracted, is called the Bubtra- 
heud; that from which it is to be taken, the Minuend. 
The result is called the Bemainder, or Difference. 

3 from 6 leaves 2 ; 8 is the sabtnhend, 5 the minaend, 2 the re- 
mainder or difference. — ^If the minuend is less than the subtrahend, the 
subtraction can not be performed ; we can not take 8 from 2. 

60. Subtraction is denoted by a short horizontal line — , 
called Minu8» placed before the subtrahend. 5 — 3 is 
read^i;€ mimta three^ and means that 3 U to be mibtracted 
from 5. 



61. Observe the following : — 



3-2=1 

then 

13-2=11 
23-2=21 
83-2=31, Ac. 



7-8=4 

then 

47-3=44 
67-8=64 
67-8=64, &c 



7-8=4 

then 

27-23=4 
77-73=4 

87-83=4, &c. 



11-10=1 
then 
81-10=21 
61-10=41 
91-10=81, &a 



BXEBOISE ON THE 8UBTBA0TI0N TABLE. 

Subtract 4 from 5. 4 from 15. 14 from 15. 4 from 24. 
i from 44. 54 from 55. 2 from 6. 2 from 66. 62 from 66. 

Take 8 from 5. 8 from 75. 3 from 85. 83 from 85. 1 from 9. 
1 from 19. 11 from 19. 8 from 8. 8 from 88. 

How much is 1-1? 8-3? 28-28? 83-23? 43-38? 
43-10? 53-10? 54-10? 6-8? 86-3? 86-83? 86-10? 
8-4? 28-4? 28-24? 9-5? 49-5? 9-7? 69-7? 

Take 3 from 9. 8 from 59. 3 from 99. 2 from 10. 2 from 
20. 2 from 60. 6 from 10. 6 from 60. 6 from 80. 

How much is 12-7? 22-7? 42-7? 92-7? 16-8? 
65-8? 75-8? 14-9? 84-9? 44-9? 64-9? 15-10? 
25-10? 16-9? 26-9? 76-9? 86-9? 10-4? 10-3? 



ASi. What is the number to be snbtracted called f What is the nnmber from 
which the subtrahend is to be taken called? What is the resnlt called? 8 from 5 
leaves 2; select the rainaend, subtrahend, and remainder. In what case can the sub- 
traction not be performed?— 60. How is subtraction denoted? How is 6—8 read? 
What does it mean ?— 61. How much is 8—2 ? What follows ? How much is 7—8 ? 
27-28? 77—78? How much is 11— 10 ? 81—10? 61—10? 
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Subtract 8 from 14. 8 from 64. 8 from 84. .6 team la 
6 from 33. 7 from 14. 7 from 74. 8 from 17. 8 from 87. 

Take 7 from 10. 9 from 18. 6 from 16. 2 from 39. 3 from 
47. 4 from 56. 25 from 29. 86 from 38. 7 from 11. 

Comit backward bj twos from 100. Thus : 100, 98, 96, &c. 

Coimt backward by twos from 99. Thus : 99, 97, 95, &c. 

Count backward by threes from 99, Thus: 99, 96, 93, &o. 

Count backward by fours from 100. Thus: 100, 96, 92, &c. 

Count backward by fives from 100. Thus: 100, 95, 90, &c. 

62. Applications op Subtraction. — ^When a whole 
and one of its parts are given, to find the other part, 
subtract the given part from the whole. 

63. When a whole and all its parts but one are given, 
to find that one, subtract the sum of the given parts from 
the whole. 

64. When the cost and selling price are given, to find 
the gain, subtract the cost from the selling price. 

56. When the cost and loss are given, to find the sell- 
ing price, subtract the loss from the cost. 

66. When the selling price and gain are given, to find 
the cost, subtract the gain from the selling price. 

67. When a later date and the difference of years are 
given, to find an earlier date (a. d., or after Christ), sub- 
tract the difference of years from the later date. 

MENTAL EXEB0I8EB. 

1. A grocer yrho has 19 barrels of flour, sells 10 of them. 
How many has he left? Ans. 19—10, or 9, barrels. 

2. Leavmg home with $17, 1 spend $5 and give $4 away. 
How much have I left? (See § 53.) 

52. When a who}eand one of its parts are given, how do we find the other part? 
— 58. When a whole and all its parts but one are given, how do we find that one? — 
54. When the cost and selling price are given, how do we find tho gain ?-~55i. When 
the cost and loss are given, how do we find the selling price ?— 5& When the selling 
price and gain are given, how do we find the cost?— 57. When a later date and th« 
difference of years are given, how do we find an earlier date ? 
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8. A colt was bought for $81, and sold for $88. What was 
the gain? (See § 54.) 

4. A butcher lost $7 on a cow that cost $49. What did he 
sell her for? (See § 55.) 

6. A jeweller sold a ring for $29, and thereby gained $3. 
What did the ring cost him ? (See § 56.) 

6. La Fayette was bom in 1757. President Madison was bom 
six years earlier. What year was that ? (See § 57.) 

7. If ten gallons of wine are drawn out of a hogshead con- 
taining 63 gallons, how many are left ? 

8. I sold a watch for $57, and by so doing gained $5. How 
much did it cost? 

9. Napoleon died in 1821. When was the battle of Waterloo 
fought, which took place six years before his death? 

10. A farmer who has 89 sheep, sells 52 of them. How many 
does he retain ? 

Model.— Eighty-nine is 8 tens and units ; flftj-two is 5 tens and 2 nnits. 6 
tens and 2 nnits from 8 tens and 9 nnits leave 8 tens and 7 nnits, or 87. Aru. 87 
sheep. 

11. If I buy some cloth for $95 and sell it at a loss of $32, 
what do I get for it? 

12. A person lays out $4 for books, $2 for paper, and $1 for 
pens. How much change must he receive for a $20 dollar bill t 

13. A boy who has 58 cents, gives 32 cents to the poor. How 
many cents has he left? 

14. If a man buys a coiw for $45 and a calf for $6, and sells 
both for $62, how much does he make by the operation? 

58. When the numbers are too large to perform the 
operation mentally, write the smaller number under the 
greater und subtract each ^gure from the one above it. 

Example. — A person who has $87945, gives away 
$6035. How much has he left ? 

He has the difference between $6086 and $87945, which is to be found 
by subtraction. Write the smaller number under the greater, — ^units under 

68. When the numbers are too large to perform the operation mentally, how do 
vie <^<ial with them ? Oo through the given example. 
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units, tens under tens, &a, because things can be taken only from others 
of the same kind. 

Begin to subtract at the right 6 units from __ , AanckA k 

6 uniU leave units ; write in the units» -«*««««» ?5S7tf4& 

column. 8 tens from 4 tens leave 1 ten ; write Subtrahend 6035 

it down. hundreds from 9 hundreds leave 9 . "r 

hundreds. 6 thousands from 1 thousands leave Remainaer $81910 
1 thousand. Bring down 8. Ans, $81910. 

59. Proof op Subtbaction. — Add the remainder and 
subtrahend. If their sum equals the minuend^ the work 
is right, — ^This follows, because'a whole is equal to the sum 
of its parts. The minuend is the whole; the remainder 
and subtrahend are its parts. 

1? «_. .V V 1 A^^ *v -R^w*- 181910 

Example. — ^Prove the above example. Add the re- ^ . tiCkOK 

mainder and subtrahend. Thdr sum is $87946, which ^^' ^^^^ 
equals the minuend. Hence the work is right _ Ar'7Q45 

EXAMPLES FOB PBAOTIOE. 

Read minuend, subtrahend, and remainder. Prove each ex- 
ample : — 

0) (2) (8) 

From 8267054 93847765138 87946668746698 

Take 145031 624324122 62345154133273 

4. Subtract 61425626377889 from 673929699387989. 

5. From VDOOOLXXXIV. take MCOOCXLin. 

6. How much more is cxcyiii. than xxxvi. ? 

7. From five hundred and sixty-three billion fifty-nine thou- 
sand and seven, take two hundred and twenty billion thirty-five 
thousand and four. Ans. 343000024003. 

8. Subtrahend, four billion five million and three ; minuend, 
eighteen trillion seven billion nineteen million and six ; required 
the remainder. Am, 18003014000003. 

9. From sixty-eight million nine hundred thousand and six- 
teen, take seven million two hundred thousand and two. 

69. How is subtraction proved? Why most the snm of the remainder and sub* 
trahend cqoal the mlnnend f Prove the example In $ fia 
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60. The lower figure may represent a greater number 
than the one above it. 

Example. — ^From. 964 take 839. 

We can not take 9 units from 4 units. Hence from the g 
6 tens we take 1, leaving 6 tens. 1 ten is equal to 10 

units, which we add to the 4 units, making 14.. Now sub- ^^^ 

tracting 9 units from 14 units, we have 5 units leilt, which 839 

we write in the remainder, in the units' place. 3 tens from 

6 {not 6) tens leave 2 tens. 8 hundreds from 9 hundreds Atu. 125 
leave 1 hundred. Ans. 125. 

When we come to the second column,* in stead of taking 1 from the 
tens of the minuend, as was done above, we may add 1 

to the tens of the subtrahend. Thus : 9 from 14, 6.. 1 qqa 

and 3 are 4 ; 4 from 6, 2. 8 from 9, 1. Am, 125, the q„q 

same as before. This method is mare cativenieniy and the ^^^ 

result must be correct, for the addition of 10 units to the TTI 

minuend is counterbalanced by the addition of 1 ten to the -^'**' ^^^ 
subtrahend. 

By some, this adding of 10 to the upper figure is called horromug^ 
and the adding of 1 to the next lower figure carri/ing. 

61. We may have to repeat the process just described, 
several times in succession. 

Example. — ^From 980000 take 969893. 

3 from 10, 7. 1 and 9 are 10 ; 10 from 10, 0. 1 980000 

and 8 are 9 ; 9 from 10, 1. 1 and 9 are 10; 10 from 969893 

10, 0. 1 and 6 are 7 ; 7 from 8, 1. 9 from 9, ; 

naughts at the left are not written. Ans, 10107. Arts, 10107 

62. Rale for Subtraction. 

1. Write the smaller number under the greater^ units 
under units^ tens under tens, dbc, 

2. Beginning at the right, take each figure of the sub- 
trahend from the one above it, and write tJie remainder 
under the figure subtracted, 

3. If any lower figure is greater than the one above it, 
add 10 ^o the upper figure, subtract, and add 1 to the 
next lower figure, 

4. Prove by adding remainder and subtrahend, 

60. Prom 964 take 839, explaining: the seyt-ral steps.— 61. What is this adding of 
10 to the upper figare called by some ? What Is adding one to the next lower fig- 
ure called ? Show, with the given example, how we may have to rei)eat this pro- 
cess icveral times in succession. — 62. Eccite the mlc for subtraction.. 
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EXAMPLES FOB PSACTIOE. 



Bead the numbers. Subtract. Prove each example:— 



(1) 


(2) 




(8) 


801732641 


156241098755 


743812634378021 


516238264 


64980099668 

. (5) 


56424152883322 


(4) 


(6) 


89900321098 


5601312499324 


4385768506870 


11127717749 


999746446289 


4039299991989 


7. From 248008 take 14662. 


15. 


6630145416-9218682. 


8. From 814630 take 79999. 


16. 


246610035-81740305. 


9. Take 90643 from 300652. 


17. 


51849035-22683518. 


10. Take 89989 from 89990. 


18. 


426834260-97958473. 


11. Take 42329 from 52380. 


19. 


98765432-23456789. 


12. From 8264531 tnke 7642. 


20. 


10008674-10007987. 


13. Take 16623 from 824618. 


21. 


576301498-85600534. 


14. From 900061 take 10378. 


22. 


7000338251-531258. 



23. A merchant sells a lot of flour for $12086, and thereby 
gams $996 ; what did it cost him ? (See § 56.) 

24. Victoria became qneen in 1837, 771 years after the Nor- 
man Conquest. What was the date of the Conquest ? (See § 67.) 

25. From thirteen billion subtract 8621356, and from their 
difference take the same subtrahend. Ati^, 12982767288. 

26. The population of the United States in 1863 was estimated 
at 34,344,926 ; in 1862, at 33,344,589. Wliat was the increase ? 

27. A warehouse containing goods valued at $295125 took 
fire. Only $27250 worth of goods was saved; what was the 
value of those consumed ? 

28. Georgia was first settled by Oglethorpe in 1733. How 
long was that after the settlement of Virginia at Jamestown, 
which took place in 1607? 

29. A man gave $21460 for a farm, and $1635 for stock. If 
he sold the whole for $25000, did he gain or lose, and how much ? 
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30. If a person who has 86043 hnshels of wheat sells one lot 
of 1845 bushels, and another of 12067 bushels, how much has he 
left? Ans, 22131 bushels. 

31. C sells D 58 barrels of apples for $116, 225 watermelons 
for $30, and 100 chickens for $28. D pays $95 cash ; how much 
does he still owe C ? Ans, $79. 

32. A lady divided $10000 among her three children. She 
gave the eldest $3585, and the second $8196. How much did 
the youngest receive? (See § 53.) 

83. At an election, 12847 votes were cast; the successful 
candidate received 8968; how many were for his opponent? 
What was the majority of the former ? Ans, Mig. 6089. 

34. A broker, at the end of a day's business, had on hand 
$54253. How much of this was in bills, $14160 of it being in 
gold, and $1789 in silver ? 

85. A library contained 1429 volumes in English, 876 in 
French, and 198 in German. 642 of these books were burned 
up, and 183 sold; how many were left? Am, 1178 vols. 

36. P and Q begin business with $4500 each. P gains $368; 
Q loses $419. "Which is worth the most, and how much ? 

37. The Imperial Library of Paris contains 1000000 printed 
volumes and 84000 manuscripts. The Koyal Library of Munich 
contains 800000 volumes and 18600 manuscripts. How many 
volumes in both libraries ? How many manuscripts ? How many 
more volumes than manuscripts ? 

88. ThQ native population of New York state in 1860 was 
2882095; that of Pennsylvania, 2475710. The foreign-born 
population of N". Y. was 998640 ; that of Pennsylvania, 430505. 
What was the population of both states ? How many more native 
inhabitants in N. Y. than in Penn. ? How many more inhab- 
itants of foreign birth ? How many more inhabitants altogether? 

39. Add the difference between 86453 and 64987 to the dif- 
ference between 7000 and 5999. Am. 22467. 

40. From the sum of 26348 and 14275, take their differenco- 

41. What is the value of 18643+270967-4689? 

42. From forty-one billion subtract 863246+579863. 



88 
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CHAPTER VI. 



MULTIPLICATION. 

63. What will 5 lemons cost, at 3 cents each ? 

If I lemon costs 8 cents, 6 lemons will cost 6 times 8 cents, or 15 
cents. Here we are required to take 8 five times. This process is called 
Multiplication. 

64. HultiplicatioiL is the process of taking one of two 
numbers as many times as there are units in the other. 

Multiplication Table. 

Once is ; twice is ; taken any number of times is 0. 
' times 1 is ; times 2 is ; times any number is 0. 



Once 


Twice 


8 times 


4 times 


5 times 


6 times 


1 is 1 


1 is 2 


1 is 


8 


1 is 4 


1 is 5 


1 is 6 


2 is 2 


2 is 4 


2 is 


6 


2 is 8 


2 is 10 


2 is 12 


3 13 3 


3 is 6 


3 is 


9 


3 is 12 


3 is 15 


3 is 18 


4 is 4 


4 is 8 


4 is 


12 


4 is 16 


4 is 20 


4 is 24 


5 is 6 


5 is 10 


5 is 


15 


5 is 20 


6 is 25 


6 is 80 


6 is 6 


6 is 12 


6 is 


18 


6 is 24 


6 is 80 


6 is 36 


7 is 7 


7 is 14 


7 is 


21 


7 is 28 


7 is 85 


7 is 42 


8 is 8 


8 is 16 


8 is 


24 


8 is 32 


8 is 40 


8 is 48 


is 9 


9 is 18 


9 is 


27 


9 is 86 


9 is 45 


9 is 64 


10 is 10 


10 is 20 


10 is 


80 


10 is 40 


10 is 50 


10 is 60 


11 is 11 


11 is 22 


11 is 


33 


11 is 44 


11 is 56 


11 is 66 


12 is 12 


12 is 24 


12 is 


36 


12 is 48 


12 is 60 


12 is 72 


T t1nif8 


8 times 


times 


10 times 


11 times 


n times 


1 is 7 


1 is 8 


1 is 


9 


1 is 10 


1 is 11 


1 is 12 


2 is 14 


2 is 16 


2 is 


18 


2 is 20 


2 is 22 


2 is 24 


8 is 21 


3 is 24 


. 8 is 


27 


3 is 80 


3 is 83 


8 is 86 


4 is 28 


4 is 82 


4 is 


36 


4 is 40 


4 is 44 


4 is 48 


6 is 85 


6 is 40 


5 is 


45 


5 is 50 


5 is 55 


6 is 60 


6 is 42 


6 is 48 


6 is 


64 


6 is 60 


6 is 66 


6 is 72 


7 is 49 


7 is 56 


7 is 


63 


7 is 70 


7 is 77 


7 is 84 


8 is 56 


8 is 64 


8 is 


72 


8 is 80 


8 is 88 


8 is 96 


9 is 68 


9 is 72 


9 is 


81 


9 is 90 


9 is 99 


9 is 108 


10 is 70 


10 is 80 


10 is 


90 


10 is 100 


10 is 110 


10 is 120 


11 is 77 


11 is 88 


11 is 


99 


11 is 110 


11 is 121 


11 is 132 


12 is 84 


12 is 96 


12 is 


108 


12 is 120 


12 is 182 


12 is 144 
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66. The number to be taken, or multiplied, is called 
the Hultiplicand. The number by which we multiply, 
or which shows how often the multiplicand is to be taken, 
is called the Multiplier. The result, or number obtained 
by multiplication, is called the Product 

3 times 2 is 6. 2 is the multiplicand, 8 the multiplier, 6 the product 

66. The multiplicand and multiplier are called Factors 
of the product. 2 and 3 are factors of 6. 

67. Multiplication is denoted by a slanting cross x , 
placed between the factors. 2 x 3 is read, and denotes, 
two midtiplied by three. 

68. The multiplier shows how many times the multi- 
plicand is to be taken. Multiplying 2 by 3 is taking 2 
three times : 2 + 2 + 2 = 6. 2x3 = 6. Multiplying is, 
therefore, a short way of adding a number to itself 

69. When two numbers are to be multiplied together, 

it makes no difference in the result which is taken as the 

multiplicand, and which as the multiplier. 4 x 3 = 12. 

3 X 4 = 12. 

Here we have 12 stars, whether we take them crosswise * * * * 
as forming 3 rows of 4 each, or lengthwise as forming 4 * * » * 
rows of 3 each. « « » « 

70. When the multiplier is an abstract number^ the 
product is of the same denomination as the multiplicand. 
3 times 2 men is 6 men ; 3 times 2 apples is 6 apples, &c. 

71. Application of Multiplication. — ^When the num- 
ber of articles and the cost of one are given, multiply 
them together, to find the whole cost. 

63. In the f^ven example, what are we required to do ? What Is this process 
called ?--d4. What is Maltiplication? How much is taken any nnmber of times ? 
How mach is times any nnmber ? Becite the Table. — 65. What is the nnmber to 
be multiplied called ? What is the number by which we multiply called? What is 
the result called ? Give an example of these definitions.— 66l What are the multipli- 
cand and multiplier called? Name the factors of 6; of 10.— 67. How is multiplica- 
tion denoted? How is 2x8 read?— 6a What does the multiplier show? Give an 
example. Multiplying is, therefore, a short way of doing what ?— 69. In multiplying 
two numbers, what \% found to make no difference ? . Prove this. — 70. When the mul- 
tiplier is an abstract number, of what denomination is the product ?— 71. How do you 
find the cost of a number of articles, when the cost of one is given ? 
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MENTAL EXEBOISES. 

How much is 8 times 6? 6 times 8? 9 times 5? 5 times 9 ? 
Y times 10? 10 times 7? 11 times 6? 6 times 11? 

Ho w much is 8 X 12 ? 6x6? 2x9? 4x7? 12x5? 1x6? 
0x10? 1x10? 11x2? 10x3? 5x0? 9x6? 8x7? 9x9? 

What is the product of 10 and 11? 6 and 3? 12 and 10? 
9 and 8? Hand 11? 5 and 5? 12 and 12? 8 and 12? 

How much is 4x8x7? 2x5x8? 1x3x8? 2x6x1? 
6x5x0? 8x3x3? 4x3x6? 2x3x2x7? 

1. If 6 marbles are bought for 1 cent, how many can be 
bought for 4 cents? Ans, 4 times 6, or 24, marbles. 

2. 7 days make a week. How many days in 3 weeks? In 5 
weeks? In 7 weeks? In 11 weeks? 

8. A certain boy earns $3 a week. How much will he earn 
in 4 weeks? In 6 weeks? In 9 weeks? 

4. At 10 cents apiece, what will 2 writing-books cost? 8 
writing-books? 12 writing-books? 

5. Two boys have four pair of ducks each. How many ducks 
have they in all ? 

6. How many bushels of pears in four gardens, each contain- 
ing three trees, if each tree yields two bushels ? 

7. A person having six broods of eleven chickens each, sells 
two of the broods. How many chickens has he left ? 

8. If a boat goes 12 miles an hour, how far will it go in 2 
hours? In 5 hours? In 8 hours? 

9. If a boy reads 4 pages every morning and 5 every afternoon, 
how many pages will he read in 7 days? 

10. If a man earns $12 a week, and spends $7, how much will 
he lay up in 1 week? In 4 weeks ? 

72. Multiplying by 12 ob less. — ^The Multiplication 
Table carries us as far as 12 times. We can, therefore, 
multiply by 12 or any less number in one line. 

Rule. — Write the multiplier under tTie multiplicand^ 
units under units^ tens under tens, Beginning at the 
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MttUiplieand 53201 
Multiplier 3 

Product 159603 



riffhe^ muUiply each figure of the multipUcand in turn, 
placing each product in the same column with the figure 
multiplied. 

Example. — ^Multiply 53201 by 3. 

Writing 3 under the units* figure of the mul- 
tiplicand, begin to multiply at the right. 8 times 
1 is 3 ; 3 times is ; 8 times 2 is 6 ; 3 times 3 
is 9 ; 8 times 5 is 15. The last product consists 
of two figures ; set it down with its right-hand 
figure under the figure multiplied. Ans. 159603. 

73. In the above example, each product except the 
last consists of but one figure. When any product con- 
sists of two or three figures, place the right-hand one 
under the figure muUipliedy and add tJie rest to the next 
product. 

Example. — ^Multiply 6309 by 12. 

Write the multiplier under the multiplicand, units 
under units, tens under tens. Begin at the right. 

12 tiroes 9 units are 108 units, — or, 10 tens and 8 
Units. Write the 8 units in the units* place, and add the 
10 tens to the next product. 

12 times tens are tens, and 10 are 10 tens, — or, 1 
hundred, tens. Write in the tens* place ; add 1 to the next product. 

12 times 3 hundreds are 36 hundreds, and 1 are 37 hundreds, — or, 
8 thous^ands, 7 hundreds. Write Y in the hundreds' place, and add 8 
thousands to the next product. 

12 times 5 thousands are 60 thousands, and 8 are 63. This being the 
last product, write down both figures. Ans, 63708. 



6309 
12 

Ans, C3708 



EXAMPLXS FOB PSAOTIOE. 



(1) 

Multiply 73214 
By 2 



(2) 
832614 
3 



(8) 

901432 
4 



20613 
5 



(5) 

802716 
6 



291503 

7 



CO 

237016 
8 



654321 
9 



(9) 
61423 
10 



10. How much is 11 times 75992638401 ? Arts. 835919022411. 

72. With bow great a multiplier can we multiply in one line ? Bedte the rale, 
niustrate the process with an example.— 78. When any prodaet consists of more 
than one figure, how do we proceed? Illustrate the process with the given example. 
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11. How much is 9 times 3608498751 ? Ans, 82476488759. 

12. What is the value of 847352619 x 12 ? Ans. 10168231428. 



13. 872918635 x 2. 

14. 896140753 x 1. 

15. 579063245 x 8. 

16. 472938619 x 6. 

17. 639845728 x 7. 

18. 576838492 x 8. 



19. 7294380756 x 9. 

20. 960527834 x 10. 

21. 243781659 x 11. 

22. 581629473 x 12. 

23. 1759268423 x 4. 

24. 867341395 x 11. 



25. Multiply 31486 by 2 ; 3; 4; 5; 6; 7; 8; 9; and add the 
products. Ans, 1385384. 

26. Multiply 8976201 by 9; 8; 7; 6; 5; 4; 3; 2; and add 
the products. Ans. 394952844. 

27. Multiply 652081 first by 8, then by 3 ; and find the dif- 
ference between the products. Ans, 3260405. 

28. How much is twelve times six hundred and forty-nine 
thousand and thirty-seven? Ans, 7788444. 

29. Six is one factor, ninety-six thousand and seventy-three is 
the other. What is the product? Ans, 576438. 

30. What cost 1785 coats, at $11 each? 

31. What is the product of OXOVIII. and XI. ? Ans. 2178. 
82. Multiply XDOOOXXXIV. by VIII. Ans. 86672. 

74. Multiplying by numbers above 12. — ^Whenthe 
mnltiplier exceeds 12, multiply by its figures separately. 

Example. — ^Multiply 287 by 156. 

We can not multiply by 156 at once. Hence we first 
multiply by the 6 units ; then by the 6 tens, or 50 ; then 
by the 1 hundred. Tlius we get three Partial Products, as 
they are called ; adding these, we get the whole product 

MultipUcand 287 

Multiplier 156 



Partial 
Products 



1722 


= 287 >c 6 


1435 


= 287 X 60 


287 


= 287 x 100 



Product 44772 = 287 x IM 
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Here, when we come ta multiply by 5, we write the first figure of 
the partial product under the 5. This is because the 6 is 6 tens, or 50, 
being omitted on the right. So, when we multiply by 1 hundred, we 
place the first figure of the partial product under the 1, two naughts 
being omitted on the right. Take care, Ihen^ alway9 to pUice the fint Jtgurc 
of each partial product under the figure used in muUiptying, 

75. Pboop of Multiplication. — Multiply the jgg 
mvUiplier by the multiplicand. If this product 287 
agrees with the former one^ the work is right, "T092 

Example. — ^Prove the last example. 1248 

Multiply the multiplier 156, by the multipUcand 28Y. The 3 12 
product is 44772, which a^^ees with the former one. Hence 44772 
the work is right 

76. When two numbers are to be multiplied together, 
it is usual to take the one with the fewer figures for the 
multiplier. 

EXAMPLES FOB PEAOTIOE. 

Find the product. Prove each example : — 



1. Multiply 263 by 157. 

2. Multiply 418 by 234. 

3. Multiply 537 by 856. 

4. Multiply 916 by 729. 

5. Multiply 846 by 4823. 



6. 2463 X 1857. 

7. 1974 X 9436. 

8. 2684 X 2631. 

9. 47685 X 8249. 
10. 16863 X 62583. 



77. Rale for Maltlpllcatlon. 

1. Write the multiplier under the muUiplicandy units 
under units^ tens under tens^ <kc, 

2. If the multiplier is 12 or lesSy multiply by it eczch 
figure of the multiplicand in tum^ beginning at the right / 
set down the right-hand figure of each produ^cty and add 
the remaining figure orfigures^ if any^ to the neoct product, 

74. When the xnaltipUer exceeds 12, what are we to do ? Multiply 287 by 156, 
explaining the process. What are the products obtained by multiplying by the dif- 
ferent figures of the multiplier called ? 'Where must we take care to write the first 
figure of each partial product? Why so?— 7& How is multiplication proved? Prove 
the last example. — 76. When two numbers are to be multiplied together, which do 
wo take for the multiplier?— 77. Recite the rule for Multiplication. 
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3. If the multipHer exceeds 12, mtUtiply by each of its 
figures in turriy writing the first figure of each partial 
product under the figure used in rmdtiplying. Then add 
tlie partial products, 

4, Prove by multiplying multiplier by multiplicand, 

78. Naught in the Multiplieb. — ^When occurs in 
the multiplier, bring it down, and go on multiplying by 
the next figure, all in the same line. ju-^^ 

Example. — ^Multiply 7967 by 4006. 4005 

First multiplj by 6. Bring down the two naughts, qooq^ 

each in its own column. Then multiply by 4, setting oMooo 

the product in the same line ; its first figure is thus 3186800 

brought under the 4. finally, add the partial prod- 

ucts. Am, 31907835 



« EXAMPLES FOB PBAOTIOE. 

1. Multiply four thousand two hundred and ninety-three, by 
eight thousand and seventy-six. An8. 34670268. 

2. Multiply fifty-seven thousand and three, by seventy-five 
thousand and four. Am, 4275468012. 

8. The factors of a certain product are 51, 4, 6, and 108. 
Eequired the product. Am, 132192, 

4. How much money must be divided among 2065 persons^ 
that each may have $908 ? 

5. A drover who had 967 head of cattle, bought 92 more, and 
then sold the whole for $63 apiece. How much did he receive? 

6. How many books in three rooms, furnished with four book- 
cases apiece, each case containing 108 books? 

7. What cost 825 horses at $145 apiece ? 

8. What is the product of 9263 and 7603? 

9. "What is the value of 68753 x 10408 ? 

10. Multiply MDLXV. by VIX. Am. 7839085. 

11. Multiply LCCXLI. by XYII. Am, 502761687. 

, 4, 

78. When occurs in the multiplier, how must we proceed ? lUnstiate this with 
tho given examples 



NAUGHTS AT THE BIGHT. 45 

• 

79. Naughts at the right. — ^We learned in § 25 that 
every naught placed after a number increases its value 
ten times. Hence, to mvltiply by 10, 100, 1000, cfcc, 
annex as many naughts as are in the multiplier. 

76 X 10 = 760 76 X 100 = 7600 76 x 10000 = 760000 

80. Example.— Multiply 4200 by 40. 

Multiplying in the usual way, we find 

42 00 ^^ product to be 168000. The result is Ac}(\f\ 

^ Q the same as if we had multiplied the sig- An. 

nificant figures together, and annexed the ^^ 

168 000 ^^^ -* *^« right of both factors. ^^ ^^^ 

WTien there are naughts at the right of either factor 
or bothj multiply the other figures, and annex to their 
product as many naughts as are at the right of both 
factors, 

EXAMPLSS FOR PBACTIOB. 



Find the value of the following : — 



1. 80632 X 10. 

2. 42635 X 100. 

3. 62 X 100000. 

4. 8541 X 1000. 

5. 6000 X 1000. 

6. 14000 X 10000. 



7. 28000 X 146. 

8. 976 X 25000. 

9. 15000 X 1500. 

10. 64700 X 39000. 

11. 839100 X 60000. 

12. 6287000 X 7800. 



13. One gold eagle is worth $20 ; how many dollars are 6500 
eagles worth ? 

14. If 100 pounds make one hundred-weight, how many 
pounds in seventy-eight hundred-weight? 

15. Light travels 192000 miles in a second ; how many miles 
will it travel in 60 seconds? 

16. What will 140 miles of railroad cost, at an average of 
$42900 a mile? 



79. What is the effect of annexing a naught to a nnmber? How, then, may we 
multiply by 10, 100, 1000, &c. ?— 80. Multiply 4200 by 40 in the usual way. What 
other way of obtaining the result is there ? When there are naughts at the right d 
either fiictor or both, what is the shortest mode of proceeding ? 
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17. If an army consume 840 barrels of provisions in one day, 
how many will it consume in 1 year, or 865 days ? 

18. If sound travels 1120 feet in a second, how far will it 
travel in 20 seconds ? 

19. A farmer has 6 orchards, each containing 10 piles of 
apples. In each pile are 1200 apples ; how many apples in all? 

20. Multiply 640 by 10; by 50; by 940: add the products. 

21. How much more is 6800 x 140 than 970 x 850 ? 

81. Multiplying by a Compositb Numbeb. — ^A Com- 
posite Number is the product of two or more factors 
greater than 1. 16 is a composite number, being equal 
to 8 X 2. 

When the multiplier is a composite number, we may 
either multiply by the whole at once, or by its factors in 
turn. The result will be the same. Multiplication by a 
composite number may, therefore, be^'proved by multiply- 
ing by its factors. 

Example. — ^Multiply 93 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 

93 93 93 93 

24 6 8 12 



372 558 744 1116 
186 4 3 2 

2232 2232 2232 2232 

What are the factors of 33 — that is, what two numbers multiplied 
together produce 83 ? What are the factors of 108 ? 72 ? 44 ? 21 ? 
132? 85? 99? 42? 54? 49? 121? 

EXAMPLES FOB PnAOTIOE. 

In examples 1 — 6, first multiply by the whole multiplier; 
then prove the result by multiplying by its factors. 

1. What cost 63 firkins of butter, at $16 apiece? 

81. What is a Composite Nnmber? How may we multiply by a composite 
number ? How may multiplication \ij a composite number be proved ? 
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2. What is tbo weight of 84 barrels of flour, averaging 196 
ponnds each ? 

3. How many hours in 365 days, there being twenty-four 
hours in one day ? 

4. If a person travels 96 miles a day, for 108 days^ how for 
docs he travel in all? 

5. What will 27 miles of plank road cost, at $4200 a mile? 

6. How many bushels of apples does on orchard of 107 trees 
yield, if each tree produces 12 bushels ? 

7. What will 13 square miles of land cost, at $17 an acre, 
there being 640 acres in one square mile ? Ans, $141440. 

8. How many miles will a locomotive go in 7 days of 24 hours 
each, if it moves 29 miles an hour? Ans, 4872 miles. 

9. The earth moves in its orbit 68000 miles an hour. How 
far will it move in 365 days of 24 hours each ? 

10. In an orchard of 219 apple-trees, the average yield of each 
tree was 3 barrels of fruit, worth $3 a barreL What was the 
whole yield worth ? ^tw. $1971. 

11.. A man owing $8213, gives in payment 5 horses valued at 
$175 each, 29 cows at $38 each, and $765 in cash. How much 
remains unpaid ? Ana. $5471. 

12. A ship, after sailing 23 hours east at the rate of 8 miles 
an hour, is driven west by a storm 10 miles an hour for 5 hours. 
At the end of the 28 hours, how far is she from where she 
started? Ans, 134 miles. 

13. In one year there are 31556929 seconds. How much does 
one trillion exceed the seconds in 1864 years? 

14. A man bought two farms; one of 87 acres, at $54 an 
acre ; the other of 101 acres, at $37 an acre. He paid $8140 ; 
how much was still due ? Ans, $295. 

15. If I give 3 horses, each worth $150, and 13 cows, each 
worth $66, for 50 acres of land, valued at $19 an acre, do I gain 
or lose, and how much ? An>s, Lose $228. 

16. If a man travels 47 miles a day for 5 days, and then goes 
54 miles a day for four days, how many more miles wiU he have 
to go, to complete a journey of 600 miles ? 
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CHAPTER VII. 

DIVISION. 

82. Two pints make a quart ; how many quarts in 8 

pints ? 

If 2 pints make 1 quart, in 8 pints there are as many quarts as 2 is. 
contained times in 8. Here we are required to find how many times 2 is 
contained in 8. This process is called Division. 

83. DivisioiL is the process of finding how many times 
one number is contained in another. 



Division Table, 

Any number is contiuned in 0, times. 
I in 1, once ; I in 2, twice ; 1 in 3, 3 times ; I in 4, 4 times, &c 



Sin 

2, onoe. 

4, twice. 

6, 8 times. 

8, 4 times. 
10, 5 times. 
12, 6 times. 

14, 7 times. 
10, 8 times. 

15, 9 times. 

20. 10 times. 

22. 11 times. 

24. 12 times. 



8in 

8, once. 
6^ twice. 

9, 8 times. 
12, 4 times. 
15, 5 times. 
18, 6 times. 
21, 7time& 
24, 8 times. 
27, 9 times. 

80. 10 times. 

83. 11 times. 

88. 12 times. 



4 in 

4, once. 

8, twice. 
12, 8 times. 
16, 4 times. 
20, 5 times. 
24, 6 times. 
23, 7 times. 
82, 8 times. 
88, 9 times. 

40. 10 times. 

44. 11 times. 

48. 12 times. 



5 in 

5, once. 
10, twice. 
15, 8 timca 
20, 4 times. 
25, 5 times. 
80, 6 times. 
85, 7 times. 
40, 8 times. 
45, 9 times. 

60. 10 times. 

55. 11 times. 

60. 12 times. 



12, 
24, 



6in 

6, onoe. 
twice. 
8 times. 

4 times. 

5 times. 

6 times. 

7 timea 

8 times. 

9 times. 

60.10 times. 

66.11 times. 

72.12 times. 



86, 
42, 
48, 
54, 



Tin 

7, once. 
14, twice. 
21, 8 times. 
28, 4 times. 
85, 5 times. 
42, 6 times. 
49, 7 times. 
56, 8 times. 
63, 9 times. 
70, 10 times. 
77,lltimeat 
84,12 times. 



8in 

8, once. 
16, twice. 
24, 3 times. 
82, 4 times. 
40, 5 times. 
48, 6 times. 
56, 7 times. 
64, 8 times. 
72, 9 times. 
80, 10 times.. 
88, 11 times. 
96, 12 times. 



9 in 

9, once. 
18, twice. 
27, 3 times. 
86, 4 times. 
45, 5 times. 
54, 8 times. 
63, 7 times. 
72, 8 times. 
81, 9 times. 
90, 10 times. 
99, 11 times. 
108, 12 times. 



10 in 

10, once. 

20, twice. 

80, 8 times. 

40, 4 times. 

50, 5 times. 

60, 6 times. 

70, 7 times. 

80, 8 times. 

90, 9 times. 
100, 10 times. 
110, 11 times. 
120, 12 times. 



11 in 

11, once. 

22, twice. 

83, 3 times. 

44, 4 times. 

55, 5 times. 

66, 6 times. 

77, 7 times. 

88, 8 times. 

99, 9 times. 
110, 10 times. 
121, 11 times. 
182, 12 times. 



12 in 

12, once. 

24, twice. 

86, 3 times. 

48, 4 times. 

60, 5 times. 

72, 6 times. 

84, 7 times. 

96, 6 times. 
108, 9 times. 
120, 10 times. 
132, 11 times. 
144, 12 times. 



82. Solve the given example. What ore we here required to do? What Is this 
process called ? — 83. What is Division ? How many times is any number contained 
in ? How many times is 1 contained in any number ? Hecite the Table. 
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84. The number to be divided, is called the Dividend; 
that by which we divide, the Divisor. The result, or 
number obtained by dividing, is called the Quotient It 
shows how many times the divisor is contained in the 
dividend, 

85. When the divisor is not contained an exact num- 
ber of times in the dividend, what is left over is called 
the Aemainder. 5 in 1 7, 3 times and 2 over ; 1 7 is the div- 
idend, 6 the divisor, 3 the quotient, and 2 the remainder. 

86. The divisor is contained in 

the dividend as many times as it 4 in twelve, j o~f ^ ? 
can be subtracted in succession sumes. i ^"4 = 
from the dividend. Dividing is, 

therefore, a short way of performing successive subtrac- 
tions of the divisor from the dividend. 

87. Division is generally denoted by a short horizon- 
tal line between two dots -f- ; the dividend is placed 
before it, and the divisor after it. 12 -r- 4 is read, and 
denotes, twelve divided hy four. 

Division is also denoted by a line, with the dividend above it and the 
divisor below it ; as, -^Z. When there is a remsdnder, it is often placed 
over the divisor with this line between, and thus written as part of the 
quotient. Thus : 17 -J- 5 = 3 J. 

Division is also denoted by a curved line, placed between the dividend 
on the right and the divisor on the left ; as, 4)12. 

88. When the divisor is an abstract number, the 
quotient is of the same denomination as the dividend. 
12 men -j- 4 = 3 men; 12 apples -r- 4 = 3 apples. 

89. Applications op Division. — ^Division is the con- 
verse of multiplication. The dividend corresponds with 

84. What is the number to be divided called ? What Is the number we divide by 
•ailed? What is the result obtained by dividing called? What does the quotient 
■how ? — 8S. What is meant by the Remainder ? Give an example of these deflnitions. 
^86l How many times is the divisor contained in the dividend ? Dividing is a short 
way of doing what?— 87. How is division generally denoted? How is 12-1-4 read? 
In what other way is division denoted ? How is a remainder often written ? What 
Is the third way in which division may be denoted ? — 88. What denomination is the 
quotient, when the divisor is an abstract number ?— 89. Of what is division the con- 
verse ? With what does the dividend correspond ? The divisor and quotient ? 

3 
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the product, the divisor and quotient with the factors. 
That is, 

dividend = divisor x quotient 82 = 8 x 4 

Hence, dividend -^ divisor = quotient 82 -f- 8 = 4 

dividend -f- quotient t=z divisor 82 -7- 4 = 8 

When, then, a product and one factor are given, to 
find the other factor, divide the product by the given 
&ctor. 

90. We found in § 71 that the whole cost of any num- 
ber of articles equals the cost of one multiplied by the 
number of articles. Hence, 

Divide the whole cost by the number of articles, to 
find the cost of one article. 

Divide the whole cost by the cost of one article, to 
find the number of articles. 

MENTAL BXEROISES. 

How many times is 5 contained in 25 ? In 40 ? In 80 ? 8 in 
48? 7 in 49? 3 in 12? 6 in 54? 7 in 21? 9 in 36? 12 in 
144? 10 in 70? 11m 110? 12 in 48? 9 in 54? 11 in 121? 

8 in 57, how many times? (Ana, 7 times, and 1 over.) 2 in 
17? 3inl4? 4in39? 5in33? 6in45? 7inl8? 8in69? 
9 in 87? 12 in 65? 11 in 58? 

Find the quotient and remainder: 37-MO. 9-^2. 66-^6. 
66—11. 119-M2. 100-Hll. 39-^10. 26-f-12. 62-^9. 88-f-7. 
90-r-8. 70-T-6. 47-Ml. 59^6. 88^12. 

26-^3. 57-r-12. 10-5-1. 36-r-lO. 130-M2. 24-^5. 53-^7. 
33-T-4. 33-f-8. 72-f-9. lOl-f-12. 102-Ml. 97-^9. 19-H8. 
40-^7. 31-T-6. 90-7-12. 140-M2. 42-f-9. 

1. 99 is a product; 11 is one of its factors; what is the other ? 
(3ee § 89.) 

2. How many times is 7 contained in 7x6? 9 in 8x9? 

When a prodact and one factor are given, how can we find tbe other fkctor ? 
—90. When the whole cost and the number of articles are given, how can we find 
the cost of one article ? When the whole cost and the cost of one article are given, 
how can we find the number of articles ? 
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8. The dividend is 121, the divisor 11 ; what is the quotient? 
4. If 8 pencils cost 48 cents, how much is that apiece? 
(I5ee § 90.) 

6. How often is 4 times 2 contained in 8 times 5 ? 

6. How many two-quart pitchers will 24 quarts of water fill ? 

7. How many weeks in 56 days, there being 7 days in one 
week? 

8. How many albums at $3 each can be bought for $30? 
(See § 90.) 

9. If 96 cents are. distributed equally among twelve beggars, 
how much will each receive ? 

10. How many dresses of ten yards each can be cut from a 
piece of calico containing forty yards ? 

11. A merchant lays out $72 for dresses, at $12 apiece; how 
many dresses does he buy? 

12. How many twelve-cent loaves can be bought for 132 cents ? 

91. Shobt Division. — ^When the divisor is 12 or less, 
the process is called Short Division. 

Rule. — Set the divisor at the left of the dividend^ with 
a curved line between. Segin to divide at the left. See 
how many times the divisor is contained in each figure 
of the dividendy and write the quotient under the figure 
divided. 

Example. — ^If 4 houses cost $12048, how much do they 
cost apiece ? 

They cof«t as many dollars apiece as 4 (the number of articles) is con- 
tained times in (12048 (the whole cost). Write the divisor at the left of the 
dividend ; begin to divide at the left. 

4 is not contained in 1 ; see, therefore, how many >im ohaq 

times it is contained in the first two figures. 4 in 12, 4) 12048 

3 times. Write 8 as the first figure of the quotient, 3012 

under 2, the right-hand figure of the two divided. 

4 in 0, times ; write it down. must never be 
omitted in the quotient, unless it is the first figure. Ans, $3012, 

4 in 4, once. 4 in 8, twice. Ans. (3012. 

91. When is the process calltd Short Division? Give the rule. lUostrato the 
rale with the given example. 
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EXAMPLES FOB PBAOTIOE. 

1. Divide eighteen thousand and six, by six. Ans, 8001. 

2. Diidde 100208406 by two. Ans. 60104208. 
8. Divide ninety thousand and sixty-three, by three. 

4. Divide forty-five thousand and ^Ye^ by five. 

5. Divide 9876543201 by one. 

6. Divide seventy-two billion by 6 ; by 8 ; by 9 ; by 12. 

7. Divide 1800402068 by 2. 

8. Divide twenty thousand eight hundred and four, by 4. 

92, When all the figures of the dividend have been 
divided, if there is a remainder, write it down as such. 
If before this a remainder occurs, prefix it {in the mind) to 
the neast figure of the dividend^ and continue the division. 

Example. — How many stoves, at $12 apiece, can be 
bought with $25009 ? 

As many stoves as $12 (the price of one stove) is contained times in 
$26009 (the whole number of dollars). 

12 is not contained in 2. 12 in 20, twice and i lo 4 

1 over ; write 2 as the first quotient figure under 12) 2 5 9 

the 6, and prefix 1 to the next figure of the divi- n f\ a a i 

dend. 12 in 10, times and 10 over ; write ^^' ^ U 4, 1 
in the quotient, and prefix 10 to the next figure, 
0. 12 in 100, 8 times and 4 over ; write 8 in the quotient, and prefix 
4 to the next figure, 9. 12 in 49, 4 times and 1 over ; write 4 as the 
quotient, and 1 as remainder. Ans. 2084 stoves, and $1 over. 

This prefixing of the remainder is equivalent to finding how many 
units of the next lower order it contains, and adding thereto the given 
number of units of that order in the dividend. Thus, in the last case 
above, 4 tens (the remainder) =: 40 units. 40 units + 9 units =: 49 
units, — the result obtained by simply prefixing the 4 to the 9. 

93. Proof of Division. — ^Dividend = divisor X quo^ 
tient (§ 89). Hence, Multiply the divisor and quotient 
together ; add in the remainder, if there is any. 

If this result equals the dividend, the work is right. ^ g 

Thus, to prove the last example, multiply the quotient 25008 

2084 by the divisor 12. Add in the remainder 1. The result j 

equals the dividend ; hence the work is right. 

^ 25009 

92. What must be done with remainders that ooeor while the division is being 
performed?— 93. How is division proved ? 
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EXAMPLES FOB PBAOTIOE. 



Find the quotient : — 

1. 184766-r-2. An8. 92383. 

2. 312016-2-5. Ans. 62403. 

3. 817643330552-T-4. 

4. 902436421248-5-6. 

5. 325276814r96-=-3. 

6. 864547999637-^7. 

7. 190034012867-^6. 



8. 715784206- 

9. 4874658S4- 

10. 367324169- 

11. 269694625- 

12. 903528658- 

13. 117850860- 

14. 552819043- 



8. 

9. 

12. 

•11. 

9. 

•12. 

10. 



H&m, 6. 
Hem, 4. 
Setn, 6. 
Rem. 2. 
Rem, 1. 
Rem, 0. 
Rem, 3. 



Dlvr. Dividend. Qaa 
72)361296(5018 
72 X 6 = 360 



94. Long Division. — ^When the divisor exceeds 12, 
the process is called Long Division. 

95. In Short Division, we subtract and prefix the re* 
mainder to the next figure, in the mind. In Long Di^ 
vision, we take the same steps, but write dovon all the 
figures used. 

Example. — ^Divide 361296 by 72. 

In long division, the quotient is set at 
the right of the dividend. B^inning at the 
left of the dividend, tak& as many figures as 
are required to contain the divisor. 72 is 
not contained in S, or in 36 ; it is contained 
in 361, 5 times. Write 5 in the quotient 
as the first figure. 

Multiply the divisor by 6 ; place the 
product under 861, and subtract. The re- 
mainder is 1, which (as in short division) 

we prefix, by bringing down 2, the next " 

figure of the dividend. 

Now repeat the same steps. 72 in 12, times. Write in the quotient, 
and bring down 9, the next figure of the dividend. 72 in 129, once. Write 
1 in the quotient, multiply the divisor by it, and subtract the product 
from 129. The remainder is 67, to which bring down the next figure, 6. 

Repeat again the same steps. 72 in 676, 8 times. Write 8 in the quo- 
tient, multiply the divisor by it, and subtract There is no remainder, and, 
as all the figures of the dividend have been brought down, the work is 
finished. Ani, 6018. 

861, 12, 129, and 676, are called Partial Diyidends. 

94. When is the process called Long Division ?— 95. As regards the mode of 
operating, what is the difference between Short and Long Division ? Divide 861296 
hy 72, explaining the several steps in Aill, and pointing oat the Partial Dividendi^ 



72 X 1 = 



72 x 8 = 



129 

72 

676 
676 
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96. We may not always, on the first trial, get the 
right quotient figure. 

If, on multiplying the divisor by any quotient figure, 
the product comes greater than the partial dividend, the 
quotient figure is too great, and must be diminished. 

If, on the other hand, on subtracting, we have a re- 
mainder greater than the divisor, the quotient figure is 
too small, and must be increased. 

72) 361296 (6 Thva, in the last example, if we say 72 is contained 
432 ^ times in 861, we get a product greater than the 
partial dividend, and must therefore dimmish the quo- 
tient figure. 
If we say it is contained 4 times, on multiplying 72) 361296 (4 
and subtracting, we get a remainder greater than the 288 

divisor, and must therefora increase the quotient 

figure. ^3 

97. If the divisor is not contained in the partial divi- 
dend, write in the quotient, and bring down the next 
figm*e of the dividend. If several figures are brought 
down before the divisor is contained in the partial divi- 
dend, torite a naught in the quotient for each. 



EXAMPLES FOB PBAOTIOE. 



Find the quotient. Prove each example (§ 93): — 



1. 772326-5-321. 

2. 7050834-647. 

3. 713513-^89. 

4. 938986-J-74. 

5. 922623-5-39. 

6. 961919-5-106879. Rem. 8. 

7. 16360358-4-6307. Rem. 0. 

8. 829765304-5-486. Rem. 8. 

9. 97329468-=-265. Rem. 3. 



Am. 2406. 

Ans. 1289. 

Ans. 8017. 
Ana. 12689. 
Am. 23657. 



10. 427854262-5-96. Rem. 7. 

11. 23981539-5-349. Rem. 4. 

12. 17235969-5-4208. Rem. 1. 

13. 9281746-5-76. 

14. 6955070-5-1682. 

15. 3368955-5-49763. 

16. 52680797048-^8762. 

17. 91429832306-5-45761. 

18. 110028314741 -^89123. 



96. In the coarse of the division, what indicates that the quotient fignre must be 
Himinished? What shows that the quotient fignre mast be inoraased? Olye ex- 
amples.— 97. If the divisor Is not contained In the partial dividend, what mast be 
done ? If several flgnres are bronght down before the divisor is contained in tho 
partial dividend, what must be done ? 
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19. 1710519308564-800089. 

20. 6763447^678509. 

21. 78411669876-h46398. 



22. 42568008104-4-82654. 

23. 8100068d357-f-461805. 

24. 24639875565-^5362. 



25. Divide 246515999541 by 28653. Am. 8603497« 

26. Divide 11963109376 by 109876. Am. 109376. 

27. Divide 166168212890625 by 12890625. Am. 12890625. 

28. Divide 1521808704 by 6503456. Am. 234. 

29. Divide 3278031150 by 46825. Bern. 200. 

80. Divide 4000102955925 by 800095. Bern. 100. 

81. Divide 8976014236 by 1280319. •Bern. 978046. 
32. Divide 243166625648 by 3471082. Bern. 7856. 

83. Divide 9281746 by 27 ; by 44 ; by 98 ; by 294. 

84. Divide 7200651897 by 2498 ; by 76889 ; by 32174. 
35. Divide 8976014236 by 298701 ; by 4853684. 

« 

98. Rule for Dl¥i§lon. 

1. WHte the dwisor at the left of tha dividend. Take 
the least number of figures at the left of the dividend that 
win contain the divisor, and find how many times it is 
contained in them. 

2. Jff" the divisor is 12 or less, place this first quotient 
figure under the figure divided, or under the right-hand 
figure of those divided, if more than one are taken. Di- 
vide each figure of t/ie dividend in turn, prefixing the re- 
mainder, if any, to the next figure of the dividend, and 
writing each quotient figure under the figure divided. 

3. J^ the divisor exceeds 12, place the first quotient 
figure at the right of the dividend. Multiply the divisor* 
by it, and subtract the product from the partial dividend. 
Bring down the next figure of the dividend. Find the 
next quotient figure, multiply, and subtract, as before. Go 
on thu^, till all the figures of the dividend are brought 
down. 

4. Prove by multiplying quotient and divisor together^ 
and adding in the remainder if there is one. 
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EXAMPLES FOB PBAOTIOE. 

1. The product of two factors is 67048164. One of the factors 
is 9876 ; what is the other? (See § 89.) Ans. 6789. 

2. If 1264 acres of land cost $21488, how much is that an 
acre? (See § 90.) 

3. How many harrels of pork, costing $24 a barrel, can be 
bought for $95160? 

4. If a merchant sells 221988 bushels of com in 12 months, 
what is the average sale per month ? 

6. The earth^s circumference is 25000 miles ; how long w«uld 
it take to traverse it, at the rate of 200 miles a day? 

6. The cost of a certain railroad is $8490018. How long is 
the road, if the average cost is $52086 a mile? 

7. A man worth $278195 in, real estate, and $49990 in stocks, 
divides the whole equally among his wife, six sons, and four 
daughters. What is the share of each ? Ans, $29835. 

8. Uow many days will 128200 pounds of flour last a garrison 
of 641 men, allowing each man 4 pounds a day ? 

9. What number multiplied by 66 will produce 6148 ? 

10. Divide nineteen million into 9 equal parts. -47w. 2111111 J. 

11. If 46 persons consume 158 pounds of flour every day, how 
long will 12482 pounds last them ? Ans. 79 days. 

12. How many firkins holding 66 pounds each will be required 
for putting down 49000 pounds of butter? 

13. There are 6280 feet in a mile. How many miles in 971620 
feet ? How many in 1948040 feet ? 

14. How many bales will 270630 pounds of cotton make, 
allowing 465 pounds to the bale? 

15. If a tax of $44013646 is Collected from six thousand and 
forty-five towns, what is the average amount paid by each 
town? Ans. $7281. 

16. A forest containing 1996 trees was thinned by* cutting 
down one tree in seven. How many trees were left ? 

17. There are 6 rows of cannon-balls, each containing 4 piles. 
If there are 76440 balls in all, how many in each pile ? 
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99. Dividing by a Composite Numbee. — When the 
divisor is a composite number^ we may either divide hy 
the whole at once or hy its factors in turn. The result 
will be the same. Division by a composite number may, 
therefore, be proved by dividing by its factors. 

Example. — ^Divide 2232 by 24. 

24 = 6 X 4 or, 8 X 3 or, 12 x 2 
24)2232(93 6) 2232 8)2232 12)2232 



216 



72 



4 )372 • 3 )279 2 )186 
93 93 93 



EXAMPLES FOB PBAOTIOE. 

In these examples, first divide by the whole divisor; then 
prove the result by dividmg by its factors ; — 

1. 63 gallons make a hogshead. How many hogsheads are 
therein 9828 gallons? 

2. If 1184 barrels of floor are divided equally among sixteen 
boats, what is the load of each ? 

3. K a vessel sails 3168 miles in 32 days, what is her average 
rate per day ? 

4. Divide 681660 by 105 (7 x 3 x 5). 

5. Divide 160006 by 154 (11 x 2 x 7). 

6. Divide 793800 by 84 ; by 46. 

7. Divide 4044425 by 121. Divide 11298 by 42. 

8. Divide 2628528 by 56. Divide 33792 by 64. 

9. Divide 22500525 by 75. Divide 28416 by 96. 

100. The Teub Remaindee. — ^In dividing by factors, 
two or more remainders may occur, from which we must 
find the true remainder. Remainders are always units 
of the same kind as the dividends from which they arise. 

99. When the divisor is a composite number, what two modes of proceeding are 
there ? How, then, may division hy a composite number be proved ?— 100. When 
two or more remainders occur, in dividing by fiictors, how can we find the true re- 
mainder? Illustrate this process with the given example. 
3* 
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11 )7464 

5 )678 

7 )135 

19 



Ron, 
6 

. .3x11 = 33 
2x5x11 = 110 



True rem, 149 



ExAiiPLE. — ^Divide 7464 by 385 (11 x 5 x 7). 

Dividing by 11, we get 6 for 
the first remainder. Dividing by 
11 makes the miits in the quo- 
tient (678) 11 times greater than 
those of the original number. 
Hence 8, the remainder obtained 
on dividing this quotient, must 
be multiplied by 11 to maJce its 
units of the same kind as those 
of the former remainder. In 
like manner, the quotient 186 is 
made up of units 6 times 11, or 

55, tunes greater than those of the original number. Hence 2, the re- 
mainder arising from this quotient, must be multiplied by 6 x 11. The 
three remainders being now of the same kind, we add them and get 149 
lor the true remainder. Hence, 

To find the true remainder^ add to the remainder aria- 
ing from the first diviaion^ each subsequent remainder 
multiplied by aU the divisors preceding the one that pro- 
duced it. 



Ans, 19, 149 rem. 



EXAMPLES FOB PBAOTIOE. 

First divide by the whole divisor; then prove the result by 
dividing by its factors, finding the true remainder : — 



1. 223121-4-27. 

2. 258289-4-85. 

3. 333898-7-48. 

4. 824496-7-54. 

5. 459774-^64. 

6. 715154-4-77. 



Bern, 20. 
Rem, 24. 
Rem, 38. 
Rem, 10. 
Rem, 62. 
Rem, 55. 



7. 264085-4-98(2x7x7). 

8. 47484-4-165 (3 x 11 x 5). 

9. 89901-4-242 (2 x 11 x 11). 

10. 91189-4-162(2x9x9). 

11. 57212-M98 (3 X 6 X 11). 

12. 43937-4-245 (5 x 7 x 7). 



101. Naughts at the eight op the Divisor. — When 
there are naughts at the right of the divisor, the opera- 
tion may be shortened. 

Annexing a figure to a nranbier, as we saw in § 25, throws its figures 
one place to the left, and thus multiplies it by 10. Consequently, cutting 
off a figure from the right of a number throws its remaining figures one 
place to the right, and thus divides it by 10. So, cutting off two figures 
divides by 100 ; cutting off three, by 1000, &c. Hence, 

101. What is the effect of cutting off a figure from the right of a nmnber ? What 
is the effect of cutting off two figures ? Three ? 
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To divide a number by 10, 100, 1000, cfcc, cut off as 
many figures at the right of the dividend as there are 
naughts in the divisor. The remaining figures are the 
quotient J those cut off^ the remainder. 

4200-^10 = 420 4200-^100 = 42 4200-r-lOOO = 4> 200 rem. 

102. The principle is the same in the case of any di- 
visor ending with one or more naughts. 
Example. — ^Divide 9710 by 2400. 

Divide by factors. r^,^ n,^ 

2400 = 100 X 24. To ^^,^ . ,^^ ^^- ^ 

divide by 100, cut off two 9710-7-100 = 97 . 10 

figures from the right of 97-1. 24 = 4 . . . 1 X 100 = 100 

the dividend. Dividing -—r 

the quotient thus arising ^^'w* »■»»• ^^^ 

by 24, and finding the 

true remainder, we get for ^n«. 4, 110 rem. 

our quotient 4 and 110 

remainder. The result is the same as if we had 

2400) 9710 (4 ^^* ^^ ^^ ^® ^^^ naughts of the divisor and two 
' Qct right-hand figures of the dividend, divided what 

remained, and annexed to the remainder the 
110 rem, figures cut off from the dividend for a true re- 

mainder. Hence the following rule : — 

Cut off the naughts at the right of the divisor^ and as 
many figures at the right of the dividend. Divide the 
remaining figures of the dividend by those of the divisor. 
If there is a remainder^ annex to it the figures cut off 
from the dividend/ if not, these figures are themselves 
the remainder. 

340) 1 03 10 (30 1 900) 1 S541t (7 9000 )2790/1^ 

102 133 31 

11 2 

Am. 80, 110 r^m. Ana. 7, 247 rem. Ans. 81, 47 rem. 

Give the rule for dividing a nnmber by 10, 100, 1000, ftc.~102. Divide 9710 by 
2400, using the factors of the divisor. Wbat other way is there of arriving at the 
same result? Give the role for dividing when the divisor ends with one or more 
naoghts. 
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EXAMPLES FOB PBAOTIOE. 



Find the quotient : — 

1. 8876482-i-lO. 

2. 498268-i-lOO. 

3. 84810006700-J-lOOOO. 

4. 970000063002-f-lOOO. 
6. 8186200040-HlOOOO. 
6. 8800800800-^-100000. 
7rXDOOC3LXXX.-^X. 



8. 843670-5-560. JSem. SIO. 

9. 199301 -s-1200. Bem.lOl. 

10. 8315006-S-850. JRem. 6. 

11. 7294508-^900. jRem.S. 

12. 8400099-^-280. Bern. 99. 

13. 1733626-J-550. £em.2Q. 
14."VCC0C. -i- CL. Ans. 36. 



Miscellaneous Questions. — ^Name the four fundaroental operations. 
Ana. Addition, Subtraction, Multiplication, Division ; with these all calcu- 
lations are performed. What is Addition ? Subtraction? Multiplication? 
Division ? What operation enables us to find a whole, when its parts are 
giren ? When the whole and one part are given, what operation enables 
us to find the other part ? What is the converse of addition ? Of mul- 
tiplication ? 

What is the result of addition called ? Name the three terms used in 
subtraction. Ans. Subtrahend, minuend, and difference. Define each 
of these terms. Name and define the three terms used in multiplication. 
Name and define the terms used in division. What is meant by the fac- 
tors of a product ? Which term in division corresponds with the product in 
multiplication ? With what do the divisor and quotient correspond ? At 
which side do we begin to add ? To subtract ? To multiply ? To divide ? 

What does the sign minus denote ? On which side of it must the sub* 
trahend be placed ? What does a horizontal line between two dots denote? 
On which side of this sign must the dividend be placed ? What does plus 
denote? What does an oblique cross denote? What is the sign of equal- 
ity ? How is addition proved ? Subtraction ? Multiplication ? Division ? 
In what other way may multiplication be proved ? Ans, By dividing the 
product by the multiplier ; if the quotient equals the multiplicand, the 
work is right. 

What is a composite number? Give an example of an abstract com- 
posite number ; of a concrete composite number. How may we multiply 
or divide by a composite number ? When we divide by factors, how do 
we find the true remainder ? What is the shortest way of multiplying by 
10, 100, Ac. ? How do we divide by 10, 100, Ac. ? When is division called 
Short, and when Long ? What difference is there in the mode of perform- 
ing the two operations? 
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MISCELLANEOUS SZAMPLEB.' 

1. Find the sum, then the difference, then the prodnct, of 
843 and 8918 ; divide 8918 by 843. 

2. How many times is 20000 contained in the difference be- 
tween eleven million and eleven billion? Ans, 649450 times. 

3. A United States senator receives $5000 a year. If he 
spends $8 a day, how much of his salary will he save in his six 
years' term, allowing 365 days to the year ? Am. $12480. 

4. If a person has an Income of $8285 a year, how much is 
that a day? 

5. A mile is 5280 feet. How many steps, of two feet each, 
will a boy take in walking 5 miles? Aris. 13200 steps. 

6. Divide the snm of 168483 and 849717 by the difference 
between 97234 and 46324^ and multiply the quotient by nine 
times nine. Ans, 1620. 

7. If a man earns $1200 a year, and his yearly expenses are 
$860, how many years will it take him to lay up $5440? 

Ans, 16 years. 

8. A farmer buys 75 tons of hay, at $32 a ton. He pays for 

it in wheat, at $2 a bushel. How many bushels of wheat must 

he give? Ana. 1200 bushels. 

What was the whole cost of the hay ? How much wheats at $2 a bushel, will 
pay for it ? 

9. A merchant began business with $36000. At the end of 9 
years he was worth $61875. How much a year had he made? 

10. How many pounds of coffee, at 29 cents a pound, will pay 
for two hogsheads of sugar containing 1160 pounds each, at 19 
cents a pound ? Atis. 1520 pounds. 

11. A person having $2879 in current bills, and $3997 in un- 
current, invests the whole in flour at $9 a barrel ; how many 
barrels can he buy? Ana. 764 barrels. 

12. Four partners commencing business put in respectively 
$8650, $9200, $7950, and $3000. At the end of a year the firm 
was worth $37875. Bequired their gain. Arts. $9075. 

13. If a man buys 746 barrels of flour for $8206, what must 
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he sell the whole for, to gain $1 a barrel? How mnch is that a 
barrel ? Ans. $12 a barrel. 

14c A person willed $12000 to his wife, $300 to the poor, and 
the rest of his property to his six children in equal shares. If he 
was worth $71370, what was each child^s share ? Ana. $9845. 

What was be worth in all ? How mnch of this did he leave to his wife and the 
poor ? How mnch remained ? Into how many parts mnst this be divided? 

15. A ladj worth $48530 leaves her servant $550, her brother 
four times that amount, and divides the rest of her property 
equally among her four sons and three daughters. How much 

does each child receive ? Ans, $6540. 

How much does she leave to her servant? To her brother? How mnch to 
both ? How mnch of her property is left ? Among how many is this divided ? 

16. Three partners divide equally their yearly profit, amount- 
ing to $17064. One of them divides his share equally among his 
four children; what does each child get? Ans. $1422. 

17. An ^u*my of 4525 men had 103075 days' rations. At the 
end of 21 days, 500 men were captured. IIow many days after 
that did the rations last ? Ana. 2 days. 

How many rations did 4525 men consume in 21 days ? How many rations then 
remained? After the capture, how many men were left? How long would the 
rations left support these men ? 

18. A garrison of 842 men had 63472 days' rations. After 
16 days a reenforcement of 158 men arrived. How long after 
their arrival did the rations last ? Ana. 50 days. 

19. A person bought 97 acres of land at $51 an acre, and 111 
acres at $47 an acre. He paid $9539 cash, and for the balance 
gave 5 horses; what was each horse valued at ? Ana. $125. 

What was the cost of the first piece of land ? Of the second ? Of both ? How 
much cadi was paid ? What remained due ? If 5 horses were valued at this amount, 
what was each horse valued at ? 

20. A hogshead containing 63 gallons of molasses was bought 
for 67 cents a gallon. 7 gallons having leaked out, the rest was 
sold at 76 cents a gallon. What was the gain ? Ana. 35 cents. 

21. In an orchard containing 659 trees, 41 trees bear no fruit. 
If the income from the orchard is $4944, and the apples bring $4 
a barrel, how many barrels on an average does each bearing tree 
produce ? Ana. 2 barrels. 
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22. A railroad forty miles long cost a million of dollars, all 
but foar hundred. What was the cost per mile ? . Ans. $24990. 

23. The dividend of a sum in division is 4719, the quotient 96, 
the remainder 15. What is the divisor ? An$, 49. 

Subtract the remainder from the dividend, and joa have the prodact of the 
quotient and diyisor; then proceed according to § 89. 

24. On dividing 784062 by a certain number, I get 807 for 
the quotient, and 499 remainder. What is the divisor? 

25. If 17 cows are worth $816, and each cow is worth as 
much as 6 sheep, what is the value of one sheep? Atu. $8. 

26. An estate of $25101 was left to a family of four brothers 
and nine sisters. The brothers having given up their share to 
the sisters, how much did each of the latter receive? 

27. A farmer had 100 hens, four of which died ; if the re- 
mainder laid in one week four basketfols of eggs, consisting of 
120 each, what was the weekly average for each hen? 

Relations of DiTldend, DiTlsor, and Quotient. 

103. The quotient depends on both dividend and di- 
visor. If one of these is fixed, a change in the other 
changes the quotient. But, if both dividend and divisor 
are changed, these changes may neutralize each other, 
and the quotient remain the same. Thus : 

24 -f- 6 = 4 

Keep the same divisor ; then. 

Doubling dividend doubles quotient : 48 -?- 6 = 8 
HalTing dividend halves quotient: 12 -r- 6 = 2 

Keep the same dividend ; then, 

Doubling divisor halves quotient: 24 -f- 12 = 2 

Halving divisor doubles quotient : 24 -f- 3 = 8 

Doubling or halving both dividend and 48-7-12 = 4 

divisor makes no change in quotient: 12 -^ 8=4 

loa. Od what does the quotient depend ? If cither dividend or divisor is fixed, 
what is the effect of changing the other ? If hoth dividend and divisor are changed, 
what may follow ? With the same divisor, what is the effect of doubling the divi- 
dend? Of halving the dividend? With the same dividend, what is the effect of 
douI^Ung the divisor? Of halving the divisor? What is the effect of doubling or 
halving both dividend and divisor ? 
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104. From these examples we conclude that, 

I. With a fixed divisor^ multiplying the dividend by 
any number mvUipliea the quotient by that number, and 
dividing the dividend divides the quotient, 

II. With a fixed dividend, multiplying the divisor by 
any number divides the quotient by that number, and di- 
viding the divisor multiplies the quotient. 

m. Multiplying or dividing both dividend and divisor 
by the same number does not change the quotient, 

105. If we multiply one number by another, and then divide the 
product by the multiplier, we have the original number 

unchanged. Multiply 9 by 4 ; divide the product by 4, 9 x 4 = 36 

and we again have 9. 86 -?- 4 = 9 



Prime and Composite IVumbers. 

108. Every number is either Prime or Composite. 

A Prime Number is one that can not be divided by 
any number but itself or 1, without a remainder; as, 
2, 11, 17. 

A Composite Number is the product of two or more 
factors greater than 1, and is exactly divisible by each 
of its factors. 30 is a composite number = 2x3x5; it 
is, therefore, exactly divisible by 2, 3, and 6. 

107. The first hundred prime numbers are as follows: — 



1 


29 


71 


113 


173 


229 


281 


349 


409 


463 


2 


31 


73 


127 


179 


233 


283 


353 


419 


467 


3 


37 


79 


131 


181 


239 


293 


359 


421 


479 


5 


41 


83 


137 


191 


241 


307 


367 


431 


487 


1 


43 


89 


139 


193 


251 


311 


373 


433 


491 


11 


47 


97 


149 


197 


257 


313 


379 


439 


499 


13 


53 


101 


151 


199 


263 


317 


383 


443 


503 


17 


59 


103 


157 


211 


269 


331 


389 


449 


509 


19 


61 


107 


163 


223 


271 


337 


397 


457 


521 


23 


67 


109 


167 


227 


277 


347 


401 


461 


523 



104. State the principles deduced from these examples.— 105. What is the effect 
of maltiplying one number by another, and then dividing the product by the malti< 
plier ?— 106, Into what two classes are all numbers divided ? What is a Prime Num- 
ber ? What is a Composite Number? — 107. Mention the first ten prime numbers. 
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108. An Even Number is one that can be divided by 
2 without remainder ; as, 2, 4, 6, &o. 

An Odd Number is one that can not be divided by 2 
without remainder; as, 1, 3, 5, <fec. 

109. A composite number is exactly divisible, 

Bj 2, when its right-hand figure is 0, or is exactly diyisible by 2 ; as, 

80, 104. i. r ;;:j.. 

By 3, when the sum of its figures is exactly divisible by 8 ; as, 466— the 

sum of its figures (4 + 6 + 6 = 16) beiog exactly divisible by 8. 
By 4, when its two right^and figures are naughts, or are exactly divisible 

by 4 ; as, 600, 824. 
By 6, when it ends with or 6 ; as, 10, 26. 
By 6, when it is an even number and the sum of its figures is exactly 

divisible by 3 ; as, 744. 
By 8, when its three right-hand figures are naughts, or are exactly divisible 

by 8; as, 17000,8466. 
By 9, when the sum of its figures is exactly divisible by 9 ; as, 790146. 
By 10, when it ends witli,0 ; as, 860., , 

SXBBOISS. 

Tell which of the following numbers are even, and which 
odd ; which are prime and which composite. Belect those that 
are exactly divisible by 2, by 8, hy 4, by 6, by 6, by 8, by 9, 
by 10 1— 

1; 16; 325; 168; 450; 623; 2571; 62375; 9888; 19; 2967; 
85; 29000; 401; lOOOlOl; 8700; 847; 123; 7002; 76408; 6003; 
10101001101201; 655; 10002; 1000. 

Prime Factors. 

110. The Prime Factors of a composite number are 
the prime numbers (other than 1) which multiplied to- 
gether produce it. 2, 3, and 11, are the prime factors 
of 66, because 2x3x11 =66. 

111. The prime factors of a composite number are 
found by successive divisions. 

108. What is an Even Number? What is an Odd Number ?— 109. When iS a 
composite nmnbe. exactly diTisible by 2 ? By 8? By 4 ? By 5 f By 6 ? By 8 ? By 9 ? 
By 10?— 110. What is meant by the Prime Factors of a composite number? Qive 
an example.— 111. How are the prime fitctors of a ^mpoaite number found ? 
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Example. — Find the prime factors of 5460. 

As 6460 is an even number, we divide it by 2. The quo- 
tient, 2730, being an even number, we again divide by 2. 2) 5460 
The next quotient, 1365, ia exactly divisible by 8, since the I — - — 
sum of its figures is exactly divisible by 3 ; we therefore 2 ) 2730 
divide it by 3. The next quotient, 465, is exactly divisible 3) 1365 
by 5, since it ends with 6 ; we therefore divide it by 6. The ^. 
next quotient, 91, being exactly divisible by 7, we divide it 5 )455 
by 7. The next quotient, 13, is a prime number. The prime 7) 91 
foctors required are the several divisors and ihe prime quo- ^— — 
tientr-2, 2, 3, 6, 7, and 13. 13 

Proof.— '2 x2x8x6x7xl3 = 5460. 

118. Rule. — 1. To find ihe prime factors of a com- 
posite number^ divide it by its smallest prims factor ; 
treat the quotient in the same «?ay, and continice thus 
dividing the successive quotients tiU a prime number is 
reached. The divisors and the last quotient are the prime 
factors required, 

2. Prove by multiplying the prime factors^ and seeing 
whether their prodtict equods the given composite number. 

When a quotient is reached for which a divisor can not readily be 
found, look in the Tabic on page 64, to see whether it is prime. If it is, 
the work is done. 

EXAMPLES FOB PBAOTIOE. 

1. Find the prime factors of 6006. ^tw. 2, 3, 7, 11, 13. 

2. Find the prime factors of 16. Of 24. Of 36. Of 60. 

3. Find the prime factors of 72. Of 90. Of 102. Of 111. 

4. Find the prime factors of 125. Of 155. Of 178. Of 234. 

5. Find the prime factors of 309. Of 404. Of 524. 

6. Find the prime factors of 1040. Of 1324. Of 6276. 

7. Resolve 7498 into its prime factors. An%, 2, 23, 1C3, 

8. Resolve 28055 into its prime factors. An%, 5, 31, 181. 

9. Resolve the following numbers into their prime factors: 
1164; 14641; 78900; 6432; 49750; 390625. 

Find the prime foctors of 6460. Prove this example.— 112. Becite the rale for 
finding prime factors. When a divisor can not readily be found, what should he 
done? 
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Cancellation. 

113. When one set of factors is to be divided by 
another, the operation may often be shortened bj/ first 
rejecting equal factors. 

Example. — ^Divide 6x7x9x5 by 5x3x9x7. 

We may first multiply the factors of the dividend to- 
gether, then those of the divisor, and then divide the first 
product by the second. 

6x7x9x5 = 1890 

5x3x9x7= 945 

1890 -*- 945 = 2 Am. 

But we save work by setting thefa^ctors of the dividend 

above those of the divisor with a line between^ rejecting 

equal factors from dividend and divisor^ and dividing 

what remains above the line by what remains below. 

Thus :— 

6x7x9x5 

6.x 3x9x7 

T>- X. HA A K 6x^^x0x0 
Rejectmg 7, 9, and 5, ^^3^^^^ 

6 -!- 3 = 2 Ans. 

The answer must be the same as before, because rejectmg a factor is 
dividing by that factor, and we learned in § 104 that dividing both divi- 
dend and divisor by the same number does not change the quotient, 

114. On the same principle, the work may be short- 
ened when the factors of dividend, or divisor, or both, are 
composite numbers. 

Example. — ^Divide 18 times 21 by 14. 

Arrange as in the last example. Divide 18 9 3 

and 14 by the common factor 2. Then divide ^a ^ ^^ 
21 and 7 by the common factor 7. Multiply- J^ . = 2*1 Ans. 

log the factors remsdning in the dividend, we ^^ 

get 27, Ans, % 

118. When ono set of fectors is to be divided by another, how may the operation 
often be ahortened ? niustrate^ thia process with the given example. — ^114 In what 
other oaae may the work be similarly shortened ? Show this with the given ezamplo. 
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116. The equal factors thus rejected from dividend an^ 
divisor are said to be cancelled^ and the process is called 
CancellatioiL 

Snce canceUlng 13 dividing, 1 {not 0) takes the place of a cancelled 
factor. 

When every factor of the divisor is cancelled, as in the last example, 
the product of the factors remaining in the dividend is the answer. 

For eveiy factor rejected from the dividend we must re- 
ject an equal factor from tiie divisor, and onfy one such equal ^j ^^^ ^ 
factor. We must not, for instance, cancel two threes in the ^ IJ 
divisor for one three in the dividend. f fl 3 

Hie factors of the dividend, in stead of being placed — 

above those of the divisor, may be set at their right with a Am. 27 
Vertical liue between. Thus : — 

EXAMPLES 70B PBAOTIOE. 

Bring cancellation to bear in the following : — 

1. Divide2x3x8x5x'rby2x4xl5. Ans. 14. 

2. Divide 25x7xllx6by 65x25x7. Ans. 1. 
8. Divide3x7x2xllx21 by 7x2x3x7. Ans, 33. 
4. 40 X 39 is how many times 10x13? Ans, 12. 
6. Dividend, 121 x 6 ; divisor, 33 x 22 ; required the quotient. 

6. How many times is 84 x 15 contained in9xl7x3x5x2? 

7. Divide 20x36x22x60 by 3x11x100. 

8. Divisor, 5 times 6 times 11; dividend, 6930; what is the 
quotient? 

9. Divide 99 x 360 x 365 by 11 x 78. Ans. 16200. 

10. Divide the product of 17, 10, 16, and 14, by the product 
of 2, 5, 34, 7, and 2. Ans. 8. 

11. How many boxes of raisins containing 12 pounds each, 
worth 20 cents a pound, will pay for 15 boxes of crackers, con- 
taining 16 pounds each, at 18 cents a pound? Ans. 18 boxes. 

12. How many barrels of coal holding 3 bushels each, at 30 
cents a bushel, must be given for 9 ten-pound boxes of soap, 
worth 12 cents a pound ? Ans. 12 barrels. 

115. What Is said of the equal flictors thus rejected? What la this prooesa 
called ? What takes the place of a cancelled fiictor? When every foctor of the di- 
visor is cancelled, what will the answer he ? How many factors must be caneellod 
in the divisor for each factor rejected from the dividend ? In what other way may 
the factors of the dividend and divisor be arranged ? 
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CHAPTER VIII. 

GREATEST COMMON DIVISOR. 

116. When one number is contained in another with- 
out remainder, the former is called a Divisor or Keasnre 
of the latter; and the latter, a Multiple of the former. 6 
is contained in 12 without remainder ; hence 6 is a divisor 
or measure of 12, and 12 is a rmdtiple of 6. 

117. A ConmioxL Divisor, or Commoxi Keasure, of two 

or more numbers is any number that will divide each 

without remainder. Their Greatest CommoxL Divisor, or 

Measure, is the greatest number that will divide each 

without remainder. 

2, 4, 6, and 12, are common divisors of 24, 86, and 48. 12 is their 
greatest common divisor. 

118. Numbers that have no common divisor except 1, 
are said to \yQ prime to each other, 

Nmnbers prime to each other are not necessarily prime numbers. 16 
and 28 are prime to each other, yet are not prime nmnbers. * 

119. A divisor of any number is also a divisor of every 
multiple of that number. 3 is a divisor of 6 ; then it is 
also a divisor of 12, 18, 24, and every other multiple of 6. 

120. A common divisor of two numbers is also a divi- 
sor of their sum and of their difference. 3 is a common 
divisor of 12 and 21 ; then it is also a divisor of their 
sum (33), and of their difference (9). 

121. To find the greatest common divisor, when the 
numbers are small, resolve them into their prime factors^ 
and multiply together those faxitors that are common. 

11 6L When is one number called a Divisor or Measnre of another ? When is one 
number called a Multiple of another? Give examples.— 117. What is a Common 
Divisor of two or more numbers? What is the Greatest Common Divisor of two or 
more numbers? Give examples. — ^118. When are numbers said to be prime to each 
other? Are numbers prime to each other necessarily prime numbers ? Give an ex- 
ample.— 119. Of what is a divisor of any number also a divisor ? Give an example- 
ISO. Of what is a common divisor of two numbers also a divisor ? Give an exan^plc. 
•-121. How may we find the greatest oonmion divisor, when the numbers are small ? 
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Example. — ^Find the greatest common divisor of 72, 
108, and 180. 

72 = 2x2x2x3x3 
108 = 2x2 x3x3x3 
180 = 2x2 x8x8x5 

The common factors are 2, 2, 8, and 8 ; and their product, 86, is the 
greatest common divisor. 

EXAMPLES FOE PEAOTIOE. 

Find the greatest common divisor of the following : — 



1. 99 and 72. Ans. 9. 

2. 54 and 90. 

8. 147 and 189. Ans, 21. 

4. 96 and 264. Ana. 24. 

5. 120 and 180. 

6. 144 and 192. Ana. 48. 



7. 86, 108, and 252. 

8. 66, 154, and 220. 

9. 120, 135, and 255. 

10. 48, 208, and 224. 

11. 40, 60, 100, and 140. 

12. 26, 104, 130, and 284. 



122. When the numbers are large or not easily re* 
solved into factors, we use a different method. 

Example. — ^What is the greatest common divisor of 

475 and 689 ? 

475)689(1 
Divide 689 by 475. If there were no 4^6 

remainder, 476 would exactly divide both, 

and would be the greatest common divisor. 114) 475 (4 

But, as there is a remainder, divide the last 456 

divisor by it Again there is a remainder, ~Tq\ ^^AfA 

19. Divide the last divisor by it There is 1 y; 1 14 ^O 

now no remainder, and 19, the last divisor, H^ 

is the greatest common divisor sought q 

That 19 is a common divisor of 475 and 689, is 475 >^ 19 = 29 
proved by dividing those numbers by 19. 589 -i- 19 = 81 

That 19 is the greatest common divisor is proved thus : — 
Any number that is a divisor of 476 and 689, 
is also a divisor of their difference, or 114 (§ 120), 

also of 4 times 114, or 456 (§119); 
and any number that is a divisor of 476 and 456, 
is also a divisor of their differenpe, 19. 

122. When do we use a different method ? ninstrate this method with the given 
example. How is it proved that 19 is a common divisor of 475 and 5S9 ? How is it 
proved that 19 is their greatest common divisor? 
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Now, as the divisor of the origmal numbers must also be a 
divisor of 19, they can have no greater common divisor than 19. 

123. Rule. — 1. To find the greatest common divisor 
of two numberSy divide the greater by the less ; if there is 
a remainder y divide the last divisor by it, and so proceed 
tiU nothing remains. The last divisor is the greatest com- 
mon divisor. 

2. To find the greatest common divisor of more than 
two nurnbers, proceed as above with the two smallest first, 
then with the divisor thus found and the neost largest, and 
so on tiU all the numbers are taken. The last common 
divisor is the one sought. 

EXAMPLES FOB PBAOTIOE. 

Find the greatest common divisor of the following : — 



1. 865 and 611. Am. 78. 

2. 864 and 420. Am. 12. 

3. 776 and 1800. Am. 26. 

4. 2628 and 2484. Am. 36. 
6. 2268 and 3444. Am. 84. 

6. 14, 18, and 24. Am. 2. 

7. 887, 1134, 1347. Am. 3. 

8. 78, 62, 13, 416. Am. 13. 



9. 1242 and 2323. 

10. 6409 and 7395. 

11. 10363 and 14877. 

12. 286714 and 999999. 

13. 506, 707, and 4343. 

14. 154, 28, 343, and 84. 

15. 6914, 396, and 5184. 

16. 3885, 5660, and 6106. 



17. A fanner wishes to bag 345 bushels of oats, 483 of barley, 
and 609 of com, using the largest bags of equal size that will 
exactly hold each kind. How many bushels must each bag hold ? 
How many bags will he need ? Ans. 3 bu. 479 bags. 

The number of bashels each bag mast hold, will be the greatest common divisor 
of the given nambers. Then, how many bags holding 8 bnshels each will it take to 
hold 845 bushels? Ho^ many, to hold 488 bushels? How many, to hold 609 bush- 
els ? How many bags will it take in all ? 

18. A man owning four farms, containing 45, 100, 65, and 115 
acres, divides them into equal fields of the largest size that will 
allow each form to form an exact number of fields. How many 
acres in each field? How many fields does he make ? 

128. Bedte the rule for finding the greatest common divisor of two numbers. 
How do you find the greatest common divisor of more than two numbers? 
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CHAPTER IX. 

LEAST COMMON MULTIPLE. 

124. A Multiple of a number is any number that it 
will exactly divide. 4, 6, 8, Ac, are multiples of 2. 
Eveiy number has an infinite number of multiples. 

125. A Common Multiple of two or more numbers is 
any number that each will exactly divide. 12, 24, 36, 
i&c, are common multiples of 3 and 4. 

126. The Least Common Multiple of two or more num- 
bers is the smallest number that each will exactly divide. 
12 is the least common multiple of 3 and 4. 

127. A common multiple of two or more numbers may 
always be obtained by multiplying them together. If. 
the numbers are prime to each other, this product is their 
least common multiple. 

128. A common multiple of several numbers must 
contain all the prime factors of each number taken sepa- 
rately. But a prime factor of one of the numbers may 
also appear in another; and factors thus repeated the 
least common multiple excludes. Hence, the lecut com- 
mon mvltiple is the product of the prime factors commmi 
to two or more of tJie numbers^ and such factors of each 
as are not common. 

Example. — ^Find the least common multiple of 12, 15, 

18, and 24. 

Write the numbers in a horizontal Ime. 2 is a prime factor of three 
of them, and will be a factor of the least common multiple; divide by U, 



124. What is a Multiple of a nnmber ? How manj multiples has eyerynoinbcr ? 
— 12Sl What' is a Common Multiple of two or more nomben ?— 126. What is^^lii^ 
Least Common Multiple of two or more numbers ? Oiye an example. — 127. How 
may a common multiple of two or nv>re numbers always bo obtdned ? In what case 
will this product be their Uiut common multiple ?— 128. Of what is the least oommon 
multiple of several numbers the product ? Solve the given example, explainfhg each 
itep. 
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setting down tlie qaodents, and 15, which is not exactly divisible. 2 is a 
prime factor of two of the numbers in the second line ; divide by it, setting 
down the quotients, and 15, which is not exactly divisible. 8 is a prime 
factor of all the numbers in the 



third line ; divide by it, and set 
down the quotients. There is 
no need of dividing further, as 
no number will exactly divide 
more than one of the numbers 
in the fourth line. 5, 8, and 2, 
are the remaining factors of the 
origmal numbers ; and the prod- 
uct of these and the divisors 

(which are the common factors) will be the least common multiple re- 
quire 2x2x3x5x3x2 = 860 Am, 

129. When one of the given 
numbers is a factor of another, any 



2 )12, 15, 18, 24 

2 )6, 15, 9, 12 

3 )3, 15, 9, G 

1, 6, 3, 2 

2x2x3x5x3x2= 360 Ana, 



i)lt, 15, 18, 24 

3 )15, 9, 12 

5, 3, 4 

2x3x5x3x4= 360 Ana, 



multiple, of the latter must of course 
contain the former, and the former 
jiumber may therefore be cancelled 
at the outset Thus, in the last ex- 
ample, 12, being a factor of 24, may 
be cancelled. Proceeding as before, 
we get the same result with less work. 

180. Rule. — 1. Write tJie numbers in a horizontal line. 
Divide by any prime number tha;t wiU divide two or 
more of them, without remainder^ placing the quotients 
and the numbers not exactly divisible in a line below. 

2. Proceed with this second line as with the first ; and 
so fiontinue till there are no two numbers that have a com* 
mon divisor greater than 1. The product of the divisors 
and the numbers in the lowest line will be the least com- 
mon multiple. 



EXAMPLES FOB PBACTIOE. 

Find the least common multiple of the following: — 



1. 87; and 41. (See § 127.) 

2. 23 and 39. Ans, 897. 

3. 19, 17, and 5. 

4. 2, 4, 6, and 8. (See § 129.) 



5. 11, 77, and 88. Ans, 616. 

6. 24, 180, 45, 60. Ans. 360. 

7. 10, 20, 50, 25. Ans, 100. 

8. 48, 20, 21, 24. Ans. 1680. 



129. When one of the giycn |iambei« U A factor of another, how may the oi>era- 
tion bo shortened ?«^180 Qiye tho ride for finding the least common multlplo. 

4 



.J 4 LEAST COMMON MULTIPLE. 



9. 38, 209, ir, 19, 34. 

10. 99, 13, 11, 26, and 100. 

11. 34, 88, 75, and 99. 

12. 875, 10, 8, 12, and 13. 

13. 24, 20, 18, 16, 15, and 12. 



14. 9, 15, 86, 135, and 162. 

15. 144, 48, 80, and 36. . 

16. 125, 350, 150, and 75. 

IT. 9, 17, 12, 8, 21, 30, and 16. 
18. 141, 235, 829. Am. 4935. 



19. What is the greatest number that wiU exactly divide 120 
and 150? What is the smaUest number they wiU exactly divide? 

20. Find the smallest number that exactly contains 78, 156, 
and 890. Find the greatest number exactly contained in them. 

21 Fmd the least common multiple of the first eight even 
nmnbers. ^«*- ^^^^^ 



CHAPTER X. 

COMMON FRACTIONS. 

131. How Fractions arise.— When a whole is di- 
vided into two equal parts, each of these parts is called 

one Jialf, „ „ 

"^ Half f M? 

When a whole is divided into three equal parts, one 
of these parts is called one third', two are called two 
thirds ; &c. 

Third I Third » Third 

When a whole is divided mio four equal parts, one of 
these parts is called orhe fourth (or quarter) ; two are 
called ^2^0 /owrfA« ; \\ivee, three fourths ', &c. 

Fourth i Fourth i FoTirth y Fonrth 

In the same way we get fifths, sixths, sevenths, &c., 
by dividing a whole mto five, six, seveti, &c., equal parts- 
The name is taken from the number of equal parts into 
which the whole is divided. 

181. HowdowegethalyeB? Thirds? Fourths? Fifths? Sixths » Sevenths? 
From what is the name taken? 
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132. The value of these equal parts varies acoording to thdr namber. 
The more parts the whole is divided into, the smaller they must be. One 
half of a thing is. greater than one tlurd, one third than one fourth, as is 
shown by the above lines. 

133. These equal parts into which a whole is divided, 
are called Fractions. 

134. Kinds. — ^There are two kinds of Fractions, Com- 
mon and Decimal. When we nse the word fraction 
alone, we refer to a Common Fraction. 

135. How Common Fractions arb wkhtk n. — ^Leam 
how common fractions are expressed in figmres : — 



One half J 

One third \ 

One fourth (quarter) \ 

One two-hundredth -^ 
One thousandth 



1000 



Five thirteenths -f^ 

Three twenty-seconds -f^ 

Twenty sixty-firsts ff 

Three thousandths ygVir 

Six twelve-hundredths -jt^ 

It will be seen that a common fraction, expressed in 
figures, consists of two numbers, one below the other, 
with a line between. 

The number below the line is called the Denominator. 
It shows into how many equal parts the whole is divided, 
and therefore gives name to these parts. 

The number above the line is called the Numerator. 
It shows how many of the equal parts denoted by the 
Denominator are taken. 

The Numerator and the Denominator, taken together, 
are called the Terms of the fraction. 

2 13 a fraction. 6 and 6 are its Terms. 6 is the Denominator, and 
shows that the whole is divided into «ix equal parts, making each part one 
iiTtih. 5 is the Numerator, and shows that five of these equal parts are 
taken. In reading, name the Numerator %s^\r—five sixths, 

132. On what does the value of these equal parts depend? Which Is greater, 
one half of a thing or one third ? One third or one fourth ? — 133. What are the equal 
parts into which a whole Is divided called? — 1S4 How many kinds of fractions are 
there? What are they called?— 186. Show hy the given examples how common 
fractions are written. Of what does a common fraction, expressed in figures, con- 
sist? What is the number below the lino called? What does it ahow^ What is 
the number above the line called? What does it show? What are the numerator 
find denominator, taken together, called ? Give examples of these definitions. 
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fiXEBOISE. 



Read these fractions. Then name the numerator and the de- 
nominator, and tell what each shows : — 

"Write the following fractions in figures : — 



1. Ten elevenths. 

2. Thirteen halves. 

3. Twenty millionths. 

4. Seventy thousandths. 

5. Eighty sixty-firsts. 

6. Twelve billionths. 

7. One hundredth. 

8. Four twenty-seconds. 



9. Seventy-three seventy-thirds. 

10. One hundred and two four- 

teen-'hundred-and'fifths. 

11. Sixty-seven forty-thousand- 

five-hundredths. 

12. Four hundred and two ten- 

thousandths. 

13. Nineteen six-hundredths. 



136. Definitions.— An Integer is a whole number; 
as, 1, 2. 

A Fraction is one or more of the equal parts into which 
a whole is divided ; as, \y |. 

" A Proper Fraction is one whose numerator is less than 
its' denominator; as, ^, |. 

• An Improper Fraction is one whose numerator is equal 
to or greater than its denominator ; as, f , -}. 

A Mixed Number is one that consists of a whole num- 
ber and a fraction ; as, 7J {seven and a half). The whole 
number is called the integral part, 

A Compound Fraction is a fraction of a fraction ; as, 
i off, i off off 

A Complex Fraction is one that has a fraction in one 
or both of its terms ; aS, 

i One half divided ^f Four and two thirds divided 

9 by nine, f by five sixths, 

136. What Is an Integer? What is a Fraction? What is a Proper SYactlon? 
What is an Improper Fraction? What is a Mixed Knmber? What is meant by 
the integral partot a mixed number? What is a Oompoond Fraction? What 
is a Complex Fraction ? 
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A fraction is said to be inverted, when its terms are 
interchanged ; ^ inverted becomes f . 

137. Pbenciples. — ^A fraction indicates di^asion (§ 87). 
The fractional line is the line used in the sign of divi- 
sion -T-. Thie numerator is the dividend, the denominator 
is the divisor, the value of the fraction is the quotient. 
Hence the same principles apply as in division (§ 104). 

I. Multiplying the numerator hy any number muUipliea 
the fraction hy that number , and dividing the numercstor 
divides the fraction. 

IL Multiplying the denominator by any number di- 
vides the fraction by that numl>ery and dividing the de- 
nominator mtdtiplies the fraction, 

in. Multiplying or dividing both numerator and de- 
nominator by the same number does not change the value 
of the fraction. 

138. A fraction indicates division. Hence, if numera- 
tor and denominator are equal, the value of the fraction 
is 1 ; because any quantity is contained in itself once. 
If the numerator is greater than the denominator, the 
value of the fraction is greater than 1 ; if less, less than 1. 

Hence, the value of every improper fraction must be 1 or more than 1 ; 
that of every proper fraction, less than 1. 

139. Any whole number may be thrown into a frac- 
tional form by giving it 1 for a denominator. 7 = ^. 
9 = ^. It is clear that dividing a number by 1 does not 
alter its value. 

EXEBOISE. 

Read the following. Tell what kind of fraction each is. In 
the third line, tell whether the value of each fraction is greater 
or less than 1 : — 

When iB a fractioQ said to be {nt^«rf«(2f->187. What does a fraction indicate? 
What corresponds with the dividend? What, with the divisor? What, with the 
quotient ? To what, then, do the principles of division apply ? Bedte the three prin- 
ciples that applf to fhietlons.— 188. When is the value of a fraction 1 ? When is it 
greate? than 1? When is it less than 1? What mnst bo the value of every im- 
proper fraction? Of every proper fraction?— 189. How may any whole number 
be thrown into a fractional form ? 
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fof^V iof^ofsV. 8*. *off5. 12f. 
61- SJ 6004 f off 18f i 

H' '2'* S^A' 2170* If' J off 

ff. ff. I?. M. J. f. W. ifft. «. 

Throw 7 into a fractional form ,• 19 ; 871 ; 1002 ; 11 ; 6. 

MENTAL EXEBOISES ON FBAOTIONS. 

1. How manj halves in 1 whole? How many thirds? How 
many fourths? How many tenths? How many fiftieths? How 
many thousandths? 

2. How many halves in 1? In 2? In 3? In 4? In 10? 
In 100? In 1000? In 100000? How do yon find how many 
halves there are in any number ? Ans, By multiplying it by 2. 

8. How many thirds in 1? In 2? In 8? In 6? In 12? 
In 100 ? In 400 ? In 5000 ? How do you find how many thirds 
there are in any number? Ans. By multiplying it by 3. 

4. How many fourths in 1? In 2? In 6? In 8? In 11? 
In 20? In 200? How many fifths in 1 ? In 9? In4? In 300? 
How do you find how many fourths there are in any number ? 
How do you find how many fifths ? 

6. How many sixths in 1 ? In 5? In 8? In 10? In 12? 
How many sevenths in 1 ? In 4 ? In 6 ? In 7 ? In 11 ? How 
many eighths in 1 ? In 9? Inl2? In5? In200? Howmany 
ninths in 1? In 9? In 12? 

6. How many elevenths in 1 ? In 11 ? In 12 ? How many 
twelfths in 1? In 6? In9? Inll? Inl2? How many tenths 
inl? Inll? In 17? In 176? In 84? In 71? Howmany 
hundredths in 1 ? In 6? In 12? In 33? In 45? 

7. How do you get half of a thing ? Ans. By cutting it into 
two equal part^. How do you find half of a number? Ans. By 
dividing it by 2. How much is half of 4? Of 6? Of 10? 
Of 18? Of 24? Of 7? (An8.Si.) Of 9? Of 11? 

8. How do you get one third of a thing? Am* By cutting it 
into 3 equal parts. How do you find ^ of a number? Ans. By 
dividing it by 3. What is i of 9? Of 27? Of 11? (Ans. S|.) 
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9. How do you get 1 of a thing? How do 70a find ^ of a 
number? How much is i of 24? Of 32? Of 86? Of 45? Of 19? 

10. How do you find ^ of a number? How do 70a find ^? 

11. How much is ^ of 40? | of 42? f of 84? i of 72? 
J of 99? T^of 83? ^ of 132? T^of 110? ^of 60? ^^ of 
96? TijpOfl32? T>2ofl44? ^JjOflO? ^ofl60? tHo^I^OO? 
Tir 0^4600? 

12. How much is f of 12 ? Ans, One fourth of 12 is 3 ; and 
three fourths are 3 times 3, or 9. 

How much is I of 6? fofl4? tof26? foflSf -ftof44? 
TVof24? A of 40? }of48? |of36? | of .72? ^ of 132? 

13. What part of 2 is 1 ? {Am. \.) What part of 8 is 1? 
{Arts, f ) What part of 5 is 1 ? What part of 5 is 2? (Am. f) 
What part of 5 is 3 ? What part of 7 is 1 ? What part of 7 is 6 ? 

14. How many half-pence in 9 pence ? 

15. How man7 quarters of beef in 12 oxen? 

16. If I cut 10 oranges into sixths, how man7 pieces have I? 

17. A yessel containing 48 passengers was wrecked. ^ of 
the passengers escaped. How man7 escaped, and how many 
perished? 

18. If a pound of coffee costs 40 cents, what wiU half a pound 
cost ? i of a pound ? -^ of a pound ? 

19. A boy having 60 marbles lost -j^ of them, gave -f^ away, 
and kept the rest. How many did he lose, give away, and keep ? 

20. If 1 of a ton of coal costs $3, what will a ton cost ? Half 
a ton? 

140. Fractions may. be reduced, added, subtracted, 
multiplied, and divided. 

Reduction of Fractions. 

141. Beducing a fraction is changing its form without 
changing its value. 

140. Wbat operations may be performed on firactions ?— 141. Wbat is meant bj 
i.'dacing a fraction ? 



80 



COMMON FBACTIONS. 



142. Case I. — To reduce a fraction to its lowest terms. 
A fraction is in its lowest terms when its numerator 
and denominator have no common divisor greater than 1. 
Example. — Reduce 44 ^^ ^^^ lowest terms. 

Dividing both numerator and denominator by the same number does 

not alter the value of the fraction (§ 187). We 
therefore divide by their 
common factors in succes- 
sion. Dividing by 5, we 
get A. Dividing Uie terms 
of tUs fraction by 8, we 
get i. This is the answer, 
since its terms have no common divisor but 1. 



46) 76 (1 
45 



30) 45 (1 
30 



6|H = iV 

3l^= i Ans, 



15)80(2 
30 



l5\H = i Ans. 



In stead of dividing as above, we might have 
found the greatest common divisor (§128), and 
divided by it at once. This is the best method, 
when the numbers are large. 

Rule. — Divide numerator and denominator succes- 
sively by every factor common to both. Or^ divide them 
at once by their greatest common divisor. 

EXAMPLES FOR PBAOTIOB. 



Reduce the following fractions to their lowest terms : — 



1- f 


12. ASr. 




23. 


Tof. 


Am.m^ 


2. |. 


13. *H. 




24. 


HI- 


Am. rf^. 


8. A. 


14. »M. 




25. 


-ftWf- 


Am. ff- 


4. ff. 


15. ^, 




26. 


WM. 


Am, ff . 


6. H. 


16. m^ 




27. 


im- 


Am, ii. 


6. «• 


ir. w 


Am, {. 


28. 


HH- 


Am. ^. 


7. T%- 


18. fH. 


Ana. }. 


29. 


«*«• 


Am, IfJ. 


8. m- 


19. m^ 


Ans, |. 


30. 


im- 


Am, ff J. 


9. ^. 


20. m- 


Arts, ^. 


31. 


\m- 


Am. ftf. 


10. ^. 


21. -m 


5. Am. -h- 


32. 


¥T3T. 


Am, AVr. 


11. m- 


22. ^ 


f. Ans, -j-It. 


33. 


fJH. 


Am, m. 



142. What 16 the first case of redaction of ftuctlons? When is a teotlon in ita 
lowest terms ? Solve the given example, explaining the steps. What other method 
is shown ? Becitu the rale for redttcing -a firaction to Its lowest terms. 
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143, Cask IL — To reditce an improper fraction to a 
whole or mixed number. 

^ A fraction indicates division. The numerator is the 
dividend, the denominator is the divisor. To find the 
quotient, that is the value of the fraction, we have only 
to divide, as indicated. 

Example 1. — ^Reduce V^ to a whole or mixed number. 

27 -7- 9 = 3 Atis, 
ExAMPLB 2. — ^Reduce ^ to a whole or mixed number. 

30 ~ 9 = 3| = SJ Afu. 

Rule. — Divide the numerator by the denominator. 

If there is a remainder, the answer is a mixed number; if not, a wholff 
number. If the answer is a mixed number, the fractional part must ba 
reduced to its lowest terms. 



fiXtlMPLES FOB PBAOTIOE. 

Bedace these fractions to whole or mixed nmnbera : — 



1. |. 

2. -v. 

3. V. 

4. W. 

6. Iff. 

10. s^. 

11. ii. 

12. ^. 

13. ^±. 

14. ^. 



15. W. 

16. W. 

ir. w. 

18. iMXft. 



19. ^^. 

20. nn. 



21. m^. 

22. ^^. 

23. Wf. 

24. ^-^i^. 

25. iyV\?. 

26. iA^. 

27. ^LW^. 

28. -HF. 



^n«. 10|4. 

^n«. 18}. 
Ans. 45^. 
^;i«. 89||. 
^7i«. 34^. 
Ans. 90f}. 

^n«. 92f 
Ans. 82Vyr. 

^/w. 596Jj{. 

^7W. 26. 

^n^. 2003|. 

Ans. 857H- 

-4w«. 57fJ. 



29t 
30. 
81. 
82. 
33. 
34. 
35. 
86. 
37. 
88. 
89. 
40. 
41. 
42. 



"m 



«f 



1 5 « « 7 



9^ 



Fotr 
£jHyLA 

6 8 



Htti 



148L What Is the second case of redaction of fractions f What does a fhictlon In- 
dicate ? With what do the nnmeraior and denominator correspond ? How may we 
find the qnotient,— that Is, the yalue of the fraction ? Oiye the rule for reducing an 
Improper fraction to a whole or mixed number. Give examples. 

4* 
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9 

45 fifths. 
3 fifths. 

'4S fifths. 



144. Case HL — To reduce a mixed number to an imr 
proper fraction. 

Example. — Reduce 9| to an improper frac- 
tion. 

The denominator of the fraction being 5, we reduce to 
fifths. In 1 there are 6 fifths, and in 9 nine times 6 fifths, 
or 45 fifths. 45 fifths and 3 fifths make 48 fifths. Ans. ^. 

Proof. V = 48 -^ 5 = 9 J 

Rule. — 1. Multiply the whole number by the denomi- 
nator of the fraction^ add in the numerator^ and set their 
sum over the denominator. 

2. JProve by reducing the improper fraction obtained 
back to a miosed number. 

145, To reduce a whole number to an improper frac- 
tion with a given denominator, the process is the same, 
except that there is no numerator to add in. Multiply 
ihe whole number by the given denominator^ and set the 
product over the denominator. 

Example. — ^Reduce 9 to fifths. 

9 X 6 = 46 Am. ^. 



EXAMPLES FOB PBAOTIOB. 

Reduce the following to improper fractions; prove each: — 



1. 12f Ans. V. 

2. 16|. Ans. ^. 

3. 24^. 

4. 19j-j^. 



5. TA. 

6. 77t^. 



9. 768H. 

10. 87611. 

11. 81f|f. 

12. 1234f|. 



13. 84^,-. 

14. 484^. 
15.*296J}. 

16. ^mSjs- 



8. 41AV 

17. Reduce 13 to a fraction with 7 for its denominator. Am.^, 

18. How many 89ths in 746 ? In 29^? In 450 ? 

19. Reduce 26 to fortieths. To fiftieths. To sixtieths. 

20. How many quarters of beef in 1225 oxen? 

21. Reduce 387 to nineteenths. To eighty-fifths. 

144 What is the third case of redaction of fractions f Solve and proro the given 
example. Beclte the role for reducing a mixed number to an improper fraction. — 
145k How does the operation differ, when a whole nnmber Is to he reduced to an im- 
proper fraction? Beclte the rule. Give an example. 
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146. Cask IV. — To reduce a fraction to highet terms. 
A fraction is reduced to lower terms (§ 142) by divir 

aiofij to higher terms hj mtUtipliccUion, 
. Example. — ^Reduce J to twenty-fourths. 24 -5- 4 = 6 

Multiplyiiig both numerator and denominator by the 

same number does not alter the value of the fraction. ?. ^ 9 ;=z ^ 

We therefore midtiply both terms bj such a number as * ** • «4 

will change fourths to twent7-fourths---that is, 6 (because . . . 

24 -5- 4 = 6). Ans. iJ. -^'«- «• 

Rule. — 1. Divide the given denominator by the de- 
nominator of the fraction^ and miUtiplg both tenns by the 
quotient, 

2. JProve by reducing the fraction back to its lowest 
terms. 

Mixed numbers must first be reduced to improper fractions. 

147. A fraction can thus be reduced only to such higher terms as are 
multiples of the original terms. Thus, f can be reduced to eighths, 
twelfUis, sixteenths, £c., but not to fifths or sixths. 

EXAMPLES FOB PBAOTIOE. 

1. Bednce -^ to seventieths. Ana. 4^. 

2. Reduce the following to 86ths: — f ; A; |; \. 

3. Reduceto288th8:— A; A; H; f»; Hi Hi; H; h 

4. Reduce 14^ to twenty-seconds. Ana, ^, 

. 5. How many 840th8 in IJ? Ans. ^ff^. 

6. How many 860ths in H ? In 4H ? In 2^^? In ^ ? 

7. How many seventy-seconds in A? In 2^ ? In 4J ? 

8. Reduce the following to 2400ths :— H ; Hi -ff^' 

148. Case V. — To reduce two or more fractions to 
others having a common {that is^ the same) denominator. 

Example. — ^Reduce f , J, and g^, to fractions that have 
a common denominator. 

146. What is the finirtb cane of redaction of fractions ? How Is a fraction re- 
duced to lower terms ? How, to higber terms ? Bednce f to twenty-foortlu, explain- 
ing the steps. Beoite the rule. What mnst first be done with mixed nnmbers?— 
147. To what higher terms alone can a fraction thns be rednced?— 14& What is the 
fifth case of reduction of flections ? Work out and exphiin the given example. 
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The denominators arc 4, 2, and 4x2x6 = 48) 

6. Now, a product is the same, in . ^ aqL Common 

whatever order the factors are taken. ^X4Xo — ^o > dcnom. 
Hence, if we multiply each denomi- 6x4x2 = 48) 
nator by the other two, we shall get 

a common multiple of all three, and this 
will be the common denominator. 

But the value of the fractions must not 
be changed. We must, therefore, multiply 
each numerator by the same multipliers as 
its denominator. H^ce the rule : — 



3x2 
4X0 

1x4 

0x4 

5x4 
6x4 



X 
X 

X 
X 

X 
X 



G 
G 

G 


2 
2 



8G 

48 

48 
40 
48 



Ans. 



Rule. — Mvltiply both terms of each fraction hy all 
the denominators except its own. 

Whole numbers must first be reduced to a fractional form, and mixed 
numbers to improper fractions. 



SZAMPLES FOB PBAOTIOE. 



Reduce the 
denominator :— 

1. Bednce 

2. Beduce 

3. Bednce 

4. Beduce 

5. Beduce 

6. Beduce 

7. Beduce 

8. Beduce 

9. Beduce 

10. Beduce 

11. Beduce 

12. Beduce 

13. Beduce 

14. Beduce 

15. Beduce 

16. Beduce 

17. Beduce 



following to equivalent fractions Laving a common 



fand j. 
Handi^. 
HandJJ. 
f , i, and f . 
i, h and f . 
H, f , and f 
ff , H, and if. 
4, 11, 12, and |. 
2^, i, and 18. 
3, 6, 2i, and 8f . 
I» iV» h and 2|. 
3J, 4, f 8J, and |. 
H, IT, t, 5, and }. 
^, If, 4f, and 220. 
3i, I, h 8f, and 100. 
A, ¥, 6i, 7, and ^. 
H, ¥, A, 15, and 2J. 



Ans. a, f-J. 

■^ns' Hh m- 

^ns. IfJ, ill. 
^w«. fj, ff, fj. 

-^'«»» 7lnr» Too? Ttrtr* 

^'M- im. f«. fm- 

Am. w. M, w, «• 

-I'M- ■»?, 1%, w^- 
Common Denom, 32. 

Common Denom, 630. 

Common Denom. 378. 

Common Denom. 900. 

Common Denom. 420. 

Common Denom. 604. 

Common Denom. 840. 

Common Denom. 7560. 



What is the mlo for redadngf two or more fractions to others having a com- 
mon denominator ? What must first be done with whole and mixed numbers ? 
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149. Case VL — To reduce two or more fractions io 
others having the least common denominator. 

Under the last Case, we found that the common d& 
nommator was a common multiple of the several denomL 
nators. The least conmion denominator is the least com<r 
mon multiple of the denominators. Find this least com-i 
mon multiple, therefore ; and then reduce the given frac- 
tions to others that have this least common multiple for 
their denominator, according to § 146. 

Example. — ^Reduce f , ^, and 2) 4 2 6 

■J, to fractions having the least ""^ \ 3 

common denominator. 2 x 2 x 3 = 12 X. C. i). 

The least common multiple of the 12-J-4x3 = 9 

denommators is 12, which is therefore the 12-1-2x1 6 

least common denominator. To find the i o I f k H ? /> 

several numerators, divide this least com- 12-^6x5 — 10 
mon denominator by the denominator of 

each fraction, and multiply the quotient Ans, 3^, 3^, \^, 

by its numerator. 

150. Rule. — 1. For the least common denominator^ 
find the least common multiple of the given denominators, 

2. For the new num^rators^ divide this least common 

denom,inator hy the denominator of each fraction^ and 

midtiply the quotient hy its numerator. 

first reduce the fractions to their lowest terms, and whole or mixed 
numbers to improper fractions. 

EXAMPLES FOE PEAOTIOE. 

Reduce the following to equivalent fractions having the least 
common denominator : — 

1. f, f, and f. ^7W. fj, tl, fj. 

2. 8i, 4i, and H- ^w«. W, W, W 

3. i, i, and f Aiui. |f|, H| , Jff - 

149. What is the sixth cose of redaction of firactions f Under the last case, what 
did we find the common denominator to be ? What, then, will the least common 
denominator be ? How, therefore, must we proceed f Solve and exjilain the given ex- 
ample. — 15Q. Bccite the rale for reducing Ihu^lons to others having the least com- 
mon denominator. What should first bo done with the fractions? With whole or 
mixed numbers? 
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• 4. iV» A» a^d Ji- -^^- ^j iWri tWf 

6. t, H and A. ^^- «*, W, ^ 



6. A» A» and 6,^. Ana. ^, JfJ, ^W 

7. i, f, 3i and J. Ans. f*, «, W, H 

8. t*«y» it It and ^. Am. ^, ^, ^, ^ 

9. j, 4, 1, and A. -4n*. ff, W» 



10. 8f, Ai i8» and 50. An8. fj, J*, ^, i 

11. J^, ^, 1,%, and If. Zeflwt (7ow. Den. 144^ 

12. I, i, I, i, A- -^^^^^ ^^^^ ^^ ^^• 

13. i, I, i, f , A, and tJtt. 

14. 1, i, i, }, 4, h h and f . 

15. I, i, A, tV h H» a^d f . 

16. 2A, lA, 6, 8fJ, and 4f. 



Addition of Fractions. 

161. Like parts, such as halves and halves, thirds and 
thirds, can be added, just as we can add pears and pears, 
dollars and dollars. Unlike parts, such as halves and 
thirds, can not be thus directly added, any more tha« we 
can add pears and dollars^ 

Example 1. — ^Add 5 sixths and 3 sixths. Ans. 8 sixths. 

The denominators being the same, we add the numera- 8 4. iL SL 

tors, and place their sum over the common denominator. "J" ■"o * 

Example 2. — ^Add 6 sixths and 3 fourths. 

The denominators being different, we can not 
£. r=: 44- Add the nmnerators, and call the sum 8 sixths or 8 

1^ J. fourths. But, if we reduce the fractions to others 

i tV having a common denominator, we can then add, as 

j^ng 4_|. ^ 1 "L "^ Ex, 1. 12 bdng the least common denominator, 
• 18 TIT reduce the given fractions to twelfths. 

Example 3.— Add together ^, 2^, 4|, and 1, 

Add the fractions, as in Ex. 2: iV + i+i = ^jt 

Add the whole numbers : 2 + 4 + 1 = 7 

Add these two sums : Ans. 8^ 

151. Can we add like parts, Bach as halves and halves, directly f Can we odd 
nnlike parts, such as halves and thirds, directly f Add f and *. ' Add | and f. Solve 
Example 8. 



A.DDinON OF FBAOnONS. 87 

15S. RuLB. — 1, When the fractions have a common 
denominator^ place over it the sum of their numerators. 
When not^ after reducing them to their lowest terms^ 
change them to equivalent fractions having the least comr 
mon denominator, and add as above, deduce the result 
to its lowest terms J or to a whole or mioced number, as may 
he necessary. 

2. To add mixed numbers, find the sum of the fractions 
and whole numbers s^arately, and add the results. 

EXAMPLES FOB PBAOTIOE. 

Find the sum of the following fractions : — 



1. i+i+h Ans. IJ. 

4. Ar+H+fi+lf*. 

5. 2A+8 + 99+tJ- 

6. i+l+l+l+f+f 



9. l+t+f+A. 

10. |+f+*+f. • • 

11. A+H+«+f. 

12. A+f+H+A. 

13. Add together A? ff» Hi «^d f. AnB. 2}^. 

14. Add together 2, fj, A» ^^^ Vt- -^^« ^t^V- 

15. Find the sum of A> iPii 12i» and 2|}. u4rw. 26^. 

16. Find the sum of ^, 4^, 4^, and A- -4?w. 12|}|. 
ir. What is the value of 3i+6t+9^+H ? ^/w. 19i|. 

18. What is the value of S^+f +li+t+li? ^'i*- '^H- 

19. Add A and A- Add f and J. Add { and f . 

20. What is the cost of four fields, containing respectively 
4}, 2}, 3t, and 1)1 acres, at $25 an acre? Ana. $800. 

21. Bought $10J worth of cloth, $5f worth of lace, $18^ 
worth of velvet, and $9^ worth of muslin. How much change 
must I receive for a $50 bill? Ans. $7. 

22. How many times can four baskets, holding respectively 
3A, 2f^, 1 A) and 2} pecks, be filled from a pile containing 20 
pecks of potatoes ? Ans. Twice. 

1S2. Bedte the rule for the addition of fractions. Becite the role for the addition 
of mixed nunbers. 
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Sabtraction of Fractions. 

153. Case I. — To suhtract a fraction from a fraction. 

As in addition, so in subtraction, if the fractions have 
not a common denominator, they must be reduced to 
equivalent fractions that have. 

Example 1. — ^From 6 sixths take 4 
sixths. f — i = i -4n». 

4 sixths from 6 nxths leave 1 sixth. Aui, \, 

Example 2. — ^From 6 sixths take 3 fourths. f = IS 

We can not direeUy take fourOia from sixths ; but (12 J = ^ 
being the least common multiple of the denominators) we — 

can reduce both to twelfths,, and then subtract Ans, -^ 

164. Rule. — When the fractions have a common de- 
nominator^ place over it the difference of their numerators, 
Whe^i not J reduce them to equivalent fractions having 
the least common denominator^ and proceed as above, 

EXAMPLB3 FOB PBAOTIOE. 



Find the value of the following : — 



1. 


f — |. Ans, i. 


6. 


i-h 


Am. ^. 


11. 


t-l 


2. 


*-4. 


7. 


A-A. 


Ans, a. 


12. 


4-A. 


3. 


H-A. 


8. 


f-A. 


Ans. T^. 


13. 


A-A. 


4. 


a Ts- 


9. 


Fff "nF* 


Ans. i. 


14. 


«-A. 


5. 


iWr-T&. 


10. 


H-A. 


Ans. a. 


15. 


2T A* 



166. Case II. — To subtract a fraction from a whole 
number. 

Example. — ^From 3 take |. 3 = 2| 

/ Take 1 of the 3 units, and reduce it to ninths. From f 

the $ thus obtwned subtract J, and bring down the 2 units. — 

Ati8. 2 J. Ans. 2-}- 



153. In subtraction of fractions, what is it necessary to do if the fractions have 
not a common denominator f From i take |. Prom | take {.<— 154. Beclte the rule 
for subtraction of flractions.— 155. From 8 take I. 
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KuLE. — JReduce 1 to a fraction having the same de- 
nominator as the given fraction. From this subtract the 
given fraction^ and annex the remainder to the given 
whole number less 1. 



EXAMPLES FOR PBAOTIOE. 



1. 2 — i. An8. li. 

2. U-^. 

3. 7-«. 

4. 10 -A. 



6. 1 — f . Ans. ^, 

6. 8 — ^^. Ans. 7^. 

7. 5 — tJ. Ans. m, 

8. 11 -A- Ans. 10^. 



9. 2-Jf. 

10. l-}ft|. 

11. 19-A«r. 

12. 28-.i»^. 



156, Case HL — To subtract one mixed number from 
another. 

Example 1.— From 4| take 1^, f = H i = A 

i, the fraction of the subtrahend, being less -J-J — "A" ^^ "A 

than }, the fraction of the muraend, we subtract ^ ^ = 3 

fraction from fraction, and whole number from 

whole number, and combine the results. Jf ,2^^ 31. 

Example 2. — ^From 4} subtract Ij. 

Reducing the given fractions to others hay- 
ing a common denominator, we get -fs and \%. 
4t = 1 > = The numerator of the fraction in the subtra- 

o - 3^ Q , 8 hend being the greater, we can not proceed as 

» + ^tV — <*TT in the hist Example. 

1{ = l-H* From 4, the whole number of the minuend, 

we take 1, and, reducing it to fifteenths, add 
1^ — 1^ = ^ the result to the -rtr of the minuend. From If, 

Q 1 = 2 ^'^ obtained, subtracting -f ^, the fraction of 

the subtrahend, we have -ft- for the remainder. 

Ans 2A-. Then, proceeding to the whole numbers, 1 

"* from 8 leaves 2. Combining the results, we 

have 2,-^s, Am, 

157. Rule. — JReduce the fractions^ if necessary^ to 
others' having a common denominator. If the numer- 
ator of the fraction in the minuend is equal tOy or greater 
than^ that in ths subtrahend^ subtract fraction from 
fraction^ and whole number from whole number. If not^ 
take 1 from the whole number of the minuend^ and reduce 
it with the fraction of the m/inuend to an improper fra^ 
tion. Then subtract as above. 

Secite the rale Air sabtncting a fhictlon from a whole namber.— IML From 4] 
subtract 1|, From \\ take 1}.— 157. Keoito the rule for subtracting one mixed num- 
ber from another. 
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EXAMPLES FOB PBAOTIOE 



1. 6^—2^. Ans. 4^. 

2. 21 -If Ans, if. 

4. 200H~ 9SA. 



5. 8J — 2|. ^7W. SJf 

6. 5^—5^. Ans, ^, 



r. 8Ji— 2^. ^««- HI- 

8. 47H— 81tV. ^ns. 16||. 

9. From 6i+9i take 4|. -4n«. 10,^. 

10. Take l+fj from f +4. Ans. 8J|. 

11. Take 4J+3^ from 6^+7^. Ans. 5^. 

12. From 1+li+J+H take i+i+i+f -4n». 8^. 

13. From ^+:^ take ^+^. Ans. ^. 

14. Take the sum of H and 2i from 2i+8i. u4?w. 2i. 

15. From 181-T-20 subtract A- ^w«- 8/^. 

16. From 440-7-80 subtract iJJ. u^tw. 4{^. 

Maltipllcation of Fractions. 

168. Case L — To multiple/ a fraction by a whole 
number. 

We found in § 137, that muUiplying the numerator or 
dividing the denominator by any number multipltes the 
fraction by that number. Hence the rule : — 

Rule. — Divide the denominator of th^ fraction by the 
whole number^ when it can be done without a remainder/ 
when noty multiply its numerator. 

Example 1. — ^Multiply ^ by 6. 

25 is exactly divisible by 5. Divide it Ans, }. 

Example 2. — ^Multiply ^ by 6. 

25 is not exactly divisible by 6. Multiply the numerator. Ana, if. 

It is best to divide the denominator when it can be done, because the 
answer is thus found in its lowest terms. 

Dividing the denominator increases the size of the parts as many times 
as there are units in the divisor. Multiplying the numerator increases the 
number of parts as many times as there are units in the multiplier. 

158L Beelto the mle for mnltiplyhig a fraction by a whole number. Solve the 
examples given. Why is it best to divide the denominator when it can be done f 
What is the eflTect of dividing the denominator? What is the effect oi multiplying 
the nomeratorf 
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169. Multiplying a fraction by its own denominator 
gives the numerator. Thus : -5x9 = ^ = 7 Ana, 



EXAMPLES FOB PBAOTIOE. 



Find the value of the following : — 



1. Hx24. Am. ir. 

2. |x3. Am, 8i. 

3. ^x5. Am. 2|. 

4. Axl4. Am. 6i. 

5. ^x49. Am. 6^. 



6. Ax8. 

7. ^xU. 

8. Ax 13. 

9. ^xlO. 
10. ix4. 



11. ^Xl2. 

12. ybx IS- 
IS. 3-8^x125. 

14. fSJx288. 

15. ,<txl6. 



160. Case IT. — To muUiply a mixed by a whole number. 
Rule. — Multiply the fractional and the integral part 
separately^ and add the products. 

Example. — ^Multiply 3| by 7. 

Multiply the fractional part : | x 7 = ^ = 6| 
Multiply the integral part : 3x7= 21 

Add the products : 



26| Am. 



EXAMPLES FOB PBAOTIOE. 



1. Multiply 4f by 3. By 4. By 5. By 7. By 14. 



2. What cost 8 dolls, at $1 ^ each ? 

3. Multiply 21+3^^ by 4. 

4. At $6f apiece, what cost five coats? 

5. Multiply 6^ -2^ by 7. 

6. Multiply 12 times 4J by 10. 



Am. $8}. 
Am. 22f. 
Am. $33|. 
Am. 22i. 
Am. 585. 



7. How much cloth in 4 pieces, each containing 39f yards ? 

161. Case Hr. — To multiply a whole number by a 
fraction. 

Multiplying by ^ is taking \ (or dividing by 2) ; mul- 
tiplying by \ is taking J (or dividing by 3) ; and gene- 

159. Whftfcis obtained, If we multiply a fraction by its own denominator?— 160. 
9lTe the mle for mnltiplying a mixed number by a whole number. Maltiply 8| by 7. 
—161. What is meant by multiplying by one half? By one third? 
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rally, multiplying by a fraction is taking such a part as 
is denoted by the fraction. 

Example. — ^Multiply 19 by |. 3) 19 

Multiplying 19 by 5 is taking 5 of 19. One third of 64^ 

19 ia 6i, and two thirds are twice 6^, or 12J. Ana, 12J. 2 

Here we have divided the whole number — ^ 

jg by the denondnator 8, and then multiplied -^tm. 12f 
by the numerator 2 ; but the result is the 

^ same if we multiply first and then divide, and it often saves 



8) 38 trouble to do so. Hence the rule : — 

Ana. 12f RuLE. — Multiply the whole number by the 

numerator of the fraction^ and divide by its 
denominator. 

First see that the fraction is in its lowest terms. 

EXAMPLES FOB PBACTIOB. 

Find the value of the following: — 



1. 47 X}. 


Ana. 41}. 


2. 93 xf. 


Ana. 77^. 


8. 69 x}. 


Ana. 161. 



4. 221x^. 7. 49x 

5. 458 x^. 8. 2846 X if. 

6. 698 xH. 9. 6789 X if. 

10. Multiply four billion by ^t- •^^- 440044004f g^, 

11. Find the product of 19 million and ff . Ana. 16888888f . 

12. A century is 100 years. How many years in f of 10 
centuries? In f of 20 centuries? 

13. How many feet in j^ of a mile, there being 5280 feet in a 
mile ? How many feet in -j^ of a mile ? 

14. A merchant owes $20000. How much is his property 
worth, if it amounts to f of his debts? Ana. $8571^. 

15. The moon is 240000 miles from the earth. If it were but 
■^ of that distance, how far from the earth would it be? 

162. Case TV. — To multiply a whole by a mixed number. 
Rule. — Multiply the fractional part and the whole 
part separately^ and add the products. 

In general, what is mnltiplTlng hy « ftuetion f Mnltlply 19 hj {, in both the 
ways shown above. Becite the mle for multiplying a whole number by a friction. 
-^162. Becite the rule for multiplying a whole number by a mixed numben 
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458 



Example.— Multiply 458 by Of. *^°. 

Multiply 468 by } {§ 161) : "giSi 

Multiply 468 by 9 : 4122 



Add the products : 4465 j- Ant, 

EXAMPLES. FOB PKAOTIOE. 



1. 19x4|^. Ans. 82i{. 

2. 62xl2f Ans. 762f. 
8. 86x7it. -4^- 628f. 



7. 84x2Jt- 

8. 9080 x5f. 

9. 79x87i|. 



4. 875x63f 

5. 741 x8W. 

6. 219 x9A. 

10. Multiply 45 thousand by 81-^. Ana. 8652941^^. 

11. How many feet in 820 rods, there being 16^ feet in one rod? 

12. At $75 an acre, what is the cost of three lots containing 
respectively 8 J, 4i, and 5 J acres? Ans. $958i. 

163. Cask V. — To multiply a fraction by a fraction^ 
or to reduce a compound fraction to a simple one. 

Multiplying by a fraction, we learned in § 161, is 
equivalent to taking such a part as is denoted by the 
fraction. Multiplying f , |, and ^ together, is equivalent 
to taking f of ^ of ^. The same process is therefore used 
in multiplying fractions together and in reducing com- 
pound fractions to simple ones. 

Example 1. — ^Multiply f , |, and ^ together. 

These fractions indicate division. The numerators are the dividends ; 
the denominators, the divisors.- Multiply the numerators together to find 
the total dividend, and the denomina- 
tors to find the total divisor. Then c ^ 4 v i 5a . 

set the former product over the latter f ^ t ^ T — Tfz ^^' 
in the form of a fraction. 

164. As in division (§113), cancelling often shortens 
the operation. By first cancelling the equal factors com- 
mon to any numerator and denominator, we get the 
answer at once in its lowest terms. 

Solve the given example.— 163. To what is multiplying by a fraction equivalent? 
In what two operations, therefore, Is the same process used ? Explain Example 1. — 
1 64. Ho w may the operation often be shortened i What do we gain by first cancelling 
«<]nal factors? 
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Ex. 2. — ^Reduce | of ^y of f of J^ to a simple fraction. 

Cancel 6 and 5. Cancel 8 in the second numerator and first denomi- 
nator. Cancel the 2 then re- 
maining in the first denomi- o 
nator, and 2 in the third fit * A j^r o 

numerator. Cancel 7 in the - of -— of - of -— 

fourth numerator and second 4^ 9 & 63 * 

denominator. Then multiply a h 

the remaining factors, as in 
the last Example. 

Ex. 3.— Multiply together 2|, 1||, ^, and 11. 

Reduce the mixed numbers to improper fractions. Throw the whole 
number into a fractional form, by giving it 1 for its denominator. Iliea 
proceed as in Example 2. 

1 

n 0> 4 11 77 

T ^ W ^ ^ T "= T ^ •^^*^"*- 

2 2 

Cancel 17 in the first numerator and second denominator. Caned 4 
in the third numerator and first denominator. Cancel 9 in the second 
numerator and third denominator. Multiply the remaining fiictors. Re- 
duce the improper fraction obtained to a mixed number. 

165. RuLB. — 1. Caned factors common to any numc 
rator and denominator. Then multiply the numerator.^ 
together for a new numerator^ and the denominators for 
a new denominator. 

2. Whole numbers must first he reduced to a fractional 
form^ and mixed numbers to improper fractions. Reduce 
the result^ when necessary, to a whole or mixed number. 



EXAMPLES FOB PRAOTIOE. 

Find the value of the foIIowiDg :— 
1- Axtt- Am. f 

2. «Xt^. Am. H. 

4. ixjxi. 



6. f xf xf Am. f. 

6. ixi^x-fy. Am. f^. 



8. ixJytx40. 



TS' 



9. Reduce to a simple fraction f of f of J of |. Am. 

Go through Example 2. Explain Example a— 165. Recite the rule for multiply 
lag a fraction by a fraction, or reducing a compound fraction to a simple one. 
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10. Reduce i of J of ->^ of H to its simplest form. An$. Iff. 

11. Find the product of f of 1) and | of ^^J. Ans, ^. 

12. Multiply i of I of i by A of }}. Ans. ^f^, 

13. Multiply i of 4i by SJ. Ans. 2f . 

14. Multiply 7i by 8^. 14J by 5. Add the products. 

15. Multiply 6^ by 2^. ^ by 8?. Add the products. 

16. Find the difference between 31 x ^ and 6 J x 2^. Ans. 11. 

17. Find the value of |x ^ x4Ax j xT. Atu. ^. 

18. Reduce f of J of | of ^^ of i^ of f of J. Ans. A- 

19. How much more is 6 times | than 18 times J^^ Ans, 2{. 

20. Multiply 8i+8f +3tV by If+H- Ans. 20^. 

21. Reduce H of H of V of H of 1 H- Ans. 4|. 

22. Reduce H of t4 of f of ^ of SJ. ( Same ans. 

23. Multiply A X 3 X A X J by r. } for loth. 

DlTlsioii of Fractions, 
Reduction of Complex Fractions. 

166. A fraction divided by a r s ^ s 
fraction may be expressed in two Three/aurtha * ' ^ 
ways : with the sign of division, or ^^"^^ \ f^ 
in the form of a complex fraction. ^ ^^» ^ 
Whichever way the division is ex- 
pressed, the operation is the same. Hence, to reduce a 
complex fraction to a simple one, take the denominator 
as a divisor^ and proceed as in division of fractions. 

167. Case I. — To divide a fraction by a whole number. 
We found in § 137 that dividing the numerator or 

multiplying the denominator by any number divides the 
fraction by that number. Hence the rule :— ' 

Rule. — Divide the numerator of the fraction by the 
whole number when it can be done without a remainder / 
when not, multiply its denominator. 

160ii In what two wa78 may a fraction divided hy a finctlon be expressed f — 16X 
, What is the first case of diyision of fractions ? Kedte the role far dividing a fractio» 
ty a whole number. 
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Dividmg tho numerator diminishes the numJber of parts a; many times 
as there are units in the divisor. Multiplying the denominator diminishes 
the size of the parts as many times as there are units in the multiplier. 

Example 1. — ^Divide ^ by 6. 

86 is exactly dirisible by 6. Divide it iUl >£- 6 := J. ^n^. 

Example 2. — ^Reduce -J^ to a simple fraction. 

5 



86 is not exactly divisible by 5. Multiply 
tho denominator. 



iyt ^ 6 = II ^««. 



SXAMPLBS FOB PBAOTIOS. 



Find the value of the following : — 



6. ^UF-^10. 



9. W2y-^43. 
10. i|j|A^67. 

12. VW-5-86. 



18. Eeduce ^^ff. Ans» A. 
86 ** 

14. Reduce ^. Ans. if J. 

81 

15. Reduce^; ^; M. 

6 11 7 



168. Case II. — To divide a mixed by a whole number. 

Ex. 1.— Divide 81 9 1 by 9. 

819 -s- 9 = 91 
*-5-9 = ^ 
91t^ Ans, 

Ex. 2. — ^Reduce — — ^ to a simple fraction. 



Divide the integral part : 
Divide the fractional part : 
Combine the quotients : 



8 

The numerator of the complex fraction 
is the dividend, the denominator the divi- 
sor. Divide 846 Y3, the integral part of 
tho dividend, by 8. 1 remains, which pre- 
fixed to the fraction makes 1 J, or }. Di- 
vidmg i by 8, we have -^. Combinmg 
the quotients, we get 1068442^ Ans, 



8) 846Y3 

10584, 1 rem. 

Am, 10584^ 



Rule. — 1. Divide the integral and the fractional parC 
separately^ and combine the quotients. 

What is the effect of dividing the numerator ? Of multiplying the denominator ? 
Solve the examples.— 1 63. What is the seeond case of division of fractions f Explain 
the given examplea Becite the rule for dividing a mixed by a whole number. 
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2. If^ on dividing the integral party there U a remain- 
deVy prefix it to th£ fractional party reduce to an improper 
fractiony divide as in Case Z, and combine this quotient 
with that obtained by dividing the integral part 

EXAMPLES FOB PBACXICE. 



1. Divide 8f by 20. Ana. f . 

2. Divide 3^ by 8. Ans. fi. 

3. Divide ^ by 9. Am, ff . 

4. Divide 9^ by 3. Ans. S^V- 

5. Divide 8^^ by 2. Ans. 4^. 

6. Divide 9f by 7. Ans. IfJ. 

7. Reduce -— !. Ans. ITJ-J* 

5 



9. 6940^y-^12. Ans. 495^. 

10. 8991H-i-25. Ans. 369|i. 

11. 9509if-+.52. Ans. 182if 

12. 10014-4-10. Ans. 100^. 

13. 9107i-5-64. Ans. 142^. 

14. r841H-r88. Ans. 206^. 

15. Reduce *^^. Ans. 1^4. 

40 *' 

16. Reduce ?^. Ans. 2^. 



8. Reduce. *^. Ans. 24^. 

17. Reduce % ??!; 1?*; 1^; ???«; l?!*; ??!1A. 
6 ' 19 ' 86 ' 24 ' 36 ' 74 ' 83 

189. Case lH. — To divide a fractiony whohy or mixed 
number y by a fraction or mixed number. 

Ex. 1. — ^How many times is \ contained in f ? 

\ is contained in 1, 7 times. In f it is contained \ •^^^ ^< 

i)£ 7 times, or ^ times. © o" 

But ^ is twice as great as I, and hence is contained 

only half as many tunes. ^ of ^ = H = 2^^^ Ans. ^x 2 = 1^ 

Now, what have we done to the dividend f , to pro- 
duce the quotient ^ ? We have multiplied it by tho 1. v 4 =r I4 
divisor inverted. Hence the rule : — •» ^ *^ 

Rule. — 1. Multiply the dividend by the divisor hi- 
verted. 

2. Whole and mixed nunibers must first be reduced to 
improper fractions. 

- ' I - ■ ^1 ■ — ■■- ■■■■■■■■ I ■ -■-■ — „ ■ ■■.^ ■■ „ ypp y ^ ■ . ^ ^ ^ p .— ■■ ..I 

160. What is the third caeo of division of ftaotions I How many, times is f con. 
talned in | ? What have we done to the dividend, to prodnco the quationt ? Hecitd 
tha rule for dividing one fraction bv ftiiQthe^ 
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31 

Example 2. — ^Reduce -~- to Ub simplest form. 

2tSr 

Beduce the numerator to an improper fraction : 3X = JUL 

Reduce the denommator to an improper fraction : 2 A- = 44 

Multiply the dividend by the di- IJ H H 

"flsor inverted, cancelling common — ^ 0^ ^^ "^ ^^ ^^ Ans, 

factors. Rednce the result to a ^ *^ ° 

mixed number. 2 



ExAMPLs 3. — ^Divide 4 ty ^. 

The denominators, being the same, are can- 
celled when the divisor is inverted, and we bave 
only to divide 4, the numerator of the dividend, 
by 2, the numerator of the divisor. Hence, 
When the fractiong have a common denominator , 
reject t/, and divide the numerator of the divi- 
dend by that of the diviaor. 



J X -! = 

t 2 



2 Atis. 



EXAMPLES FOB PBAOTIOE. 



Find the valae of the following : — 



1. l-v-|. Ans. 8. 

2. i-i-i. Ans. 2i. 

3. ^-*-A« -^^« lf« 



4. Divide ^ by «. 

5. Divide ff by ff . 

6. Divide ff ^T H- 

Beduce the following to their simplest forms :— 

14. Kednce * ^^ * 



7. ^ff- -5- -jftf- 

8. H-!-«- 

9- tH "^ To* 



10. Reduce ?|. 
8i 



11. Reduce — -. 

12. Reduce ^. 



13. Reduce 



19f 



A718. 30|. 



15. Reduce 






iofA 
16. Reduce ttk. 



17. Reduce 



Ans. lOf . 



18, How many times can a" pitcher holding 1 J quarts be filled 
from a pail containing 5| quarts? 

Solve and explain the given examples. When may oanoellatioii he brought 
to bear ? When the tneticna have a common denominator, what la the best mode of 
proceeding f 
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19. What is the rate per hour of a boat that goes 230^ miles 
m 18f hours? Ans. 12 J^ miles. 

20. If 37 1 yards of calico are used in cutting three dresses of 
equal size, how many yards are there in each dress? 

21. Five and a half yards make a rod. How many rods in 
83f yards? 

22. If a man makes $1^ on every table he sells, how many 
tables must he sell to make $27}? 



Miscellaneous Qukstxons on Fbactionb. — What does the word /roc, 
tion come from ? Ans. From the Latin word fractus, broken, because a 
fraction indicates the breaking up or dividing of a unit into equal parts. 
What is meant by the terms of a fraction ? With what do they correspond 
in division? What is the difference between a proper and an improper 
fraction? Which is the greater? Which is greater, a proper fraction or 
a mixed number? Which is greater, i or ^ ? When we increase the de- 
nominator of a fraction, do we increase or diminish its value ? Which is 
greater, ^ or | ? When we increase the numerator of a fraction, do we 
increase or diminish its value? Which is greater, } or ^? What kind 
of fractions are these ? 

What is meant by reducing a fraction ? Mention all the cases of re- 
daction of fractions that you can remember. How do you reduce a frac- 
tion to its lowest terms ? Haw do you reduce an improper fraction to a 
whole or mixed number ? How do you reduce a mixed number to an im- 
proper fraction ? How do you reduce a compound fraction to its simplest 
form? How do you reduce a complex fraction to its simplest form ? 

When we take ^ of a number, do we multiply or divide by J ? What 
is dividing by J equivalent to ? Dividing by 8 is equivalent to multiply- 
ing by what? Multiplying by 3 is equivalent to dividing by what ? Does 
multiplying a number by a proper fractio^n increase or diminish it? 

How may addition of fractions be proved? Ans^ By subtracting one 
of the given fractions from the sum obtained, and seeing whether the re- 
mainder equals the sum of the remaining fractions. How may subtraction 
of fractions be proved ? Ans. By adding subtrahend and remainder, and 
seeing whether their sum equals the minuend. How may multiplication 
of fractions be proved ? Ans, By dividing the product by the multiplier, 
and seeing wlietaer the quotient equals the multiplicand. How may di- 
vision of fractions be proved ? Ans. By multiplying divisor and quotient, 
and seeing whether their product equals the dividend. 
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170. MiSOBLLANBOUS EXAMPLES. 

1. Find the sum, then the difference, and then the product of 
3 J and 1^. Divide 3J by 1^. 

2. From a piece of cloth, i and | of itself were cut off. What 
part remained? -^^*' "A"- 

8. One third of a piece of cloth was cut off, and then f of 
what remained. How much of it was left? -4w«. ^y. 

4. A and B together have 1477 sheep, of which A owns f, and 
B f . How many belong to each ? 

5. A person owning f of a farm gives J of his share to his 
sister, who divides it equally among her four sons. What part 
of the whole does each son receive? -^tw, J^. 

6. A owns A of tt s^iP worth $15422 ; he sells B | of his 
share. What part of the whole does A then have? What part 
has B ? What is the value of A's part ? Of B's part ? 

7. 88 is I J of what number? 

88 Is H ; tl»«n ^ twelfth Is ,V of 88, or 8; and 12 twelfths, or the whole number, 
is 12 times 8, or 9& Ans. 96.— Wo divide 88 by the nnmerator, and multiply by tho 
denominator. 

8. 1200 is fjf of what number ? Ans. 2658. 

9. 1552 is yJly of what number? 76 is H of what number? 

10. 14042 is \i of what number ? 85 is H ©^ ^^^t number ? 

11. -ft of 1200 is I of what number ? Ans. 1620. 

Find how much ^ of 1200 is*, then proceed as in Example 7. 

12. /r of 1743 is ^| of what number? Ans. 418. 

13. I of 126 is f ^ of what number? 

14. H of 3000 is ^ of what number? 

15. A farmer kept his sheep in two pastures ; half of his flock 
was in one, and 87 sheep in the other. How many sheep had he ? 

16. A sum of money is divided between A and B. A gets i 
of it, and B gets $360. How many dollars does A receive ? 

If A gets }f how many fourths does B get? If $360 is fAree /onrths, what will 
one fourth be ? 

17. A sum of money is divided among A, B, and 0. A gets 
i, B i,. and $70. What was the amount divided? Ans. $168. 

How much do A and B together rcceiref What fraction is loft for C? If 9^70 
equals this fraction, what will tho whole bo? 
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18. How many sheep has a farmer, who keeps ^ of his flock 
in one field, J in a second, and the rest, numbering 779, in a 

^^^^ Ans. 1230 sheep. 

19. A merchant paid $272 for flour, at $9| a barrel. How 
many barrels did he buy ? 

20. What fraction is 335 of 603? Ans. f M = f. 

21. Paul has read 96 pages in a volume that contains lU 
pages. What fraction of the book has he read through ? 

22. A certain school is composed of 67 boys and 59 girls. 
What fraction of the whole do the boys form, and what the girls? 

23. Having a large cake, I divide half of it into flve equal 
parts, and give three of these parts away. What portion of tho 
whole cake have I left? Ans, ^. 

24. A lady divides $300 among her three sons, giving the 
first $75, the second $125, and the third the rest. What fraction 
of the whole does each receive? 

25. Wliat number must be added to 4f to make 6| ? 

26. What number taken from 8^ leaves 3f ? Ans. 4^. 

27. The sum of two numbers is 47JJ ; the less is 14 J. What 
is the greater ? 

28. Given, the quotient 2|^, the divisor 3%; required the 
dividend. Ans. ^. 

29. Subtrahend, 5 J; remainder, 2|f; what is the minuend? 

30. The product of two factors is 132-^^ » ^^^ ^^ ^^^ fectors 
is 12, what is the other? Ans. 11^^. 

31. What is the difference between A 4- 3V ^^^ i of ^? 

32. A bank paid out half of its money, then half of what re- 
mained, and again half of what then remained. What fraction 
of the whole was left? Ans. i of i of J = i. 

33. A bank paid out i of its money, then i of what remained, 
and again i of what then remained. What part of its money 
was left? Ans. ^. 

34. walks 3i miles an hour; D, 4J. How many hours will 
it take to walk 15 miles, and how many D? If they walk 
towards each other from two points 15 miles apart, how long 
before they will meet? Zast ans. 2 hours* 
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85. "WTiat number added to^f^+^+H will make 8? 

36. What number must be multiplied into | of j^ of 1|J, to 
produce 8J? Ans. 3i. 

37. F can mow a field in 8 hours, and G in 9 hours. What 
part can F do in one hour, and what part G? What part can 
both do in one hour? Ans. F, i; G, J; both; 44. 

88. P can dig a trench in 12 hours, Q in 15 hours. What 
part can each do in one hour, and what part both ? 

39. A and B can mow a field in 14 hours; B alone can mow 
it in 24 hours; how long will it take A to do it? Ana, 33} hours. 

How nracli can A and B together do in 1 boor? How mnch can B alone do In 
1 honr? How much is left for A to do jn 1 hour? If ho does thisfiraction in 1 hour, 
how long will it take him to do the whole t 

40. If A can dig a cellar in 20 hours, and B in 24, how long 
will it take both, working together, to do it? Am. lOJ^ hours. 

41. Reduce rfg to ninety-sixths (§ 146). Ans, J J. 

42. How many forty-fourths in 7 ? In 3^ ? 

43.. What is the smallest fraction which added to the sum of 
ff and i will make the result a whole number ? 

44. A family consume 1} tons of coal in the parlor, 2J tons in 
the kitchen, and f of a ton in each of their five bed-rooms. How 
much do they use in all? Ana. 7\i tons. 

45. Four men agreed to share their earnings for one month 
equally. The first earned $601; the second, $40 1; the third, 
$50j^; the fourth, $72^. What did each receive? 

46. Will you increase or diminish the fraction j^, if you add 
4 to each of its terms, and how much ? Ana, Inc. J. 

4T. Will you increase or diminish the fraction ^, if you sub- 
tract 2 from each term, and how much ? Ana, Dim. ^, 

48. Sold a house and lot for $4250 J. The house cost $3759 J; 
the lot, $846f . How much was gained or lost ? Ana, $356i lost. 

49. A man who has a journey of 78^5^ miles to make, goes 
15J^ miles the first day, and 23^^ miles the next. How far has 
he then to got Ana. 89/^ miles. 

50. The difference between two fractions is -^^ ; if the smaller 
fraction is ^, what is the greater? 



DXCIHAI. FSACI70ir& 103 



CHAPTER XL 

DECIMAL FRACTIONS. 

171« A Decimal FractioiL is one whose denominator is 
10, or 10 multiplied into itself one or more times. Its 
numerator only is written, with a dot (.) called the deci- 
mal point or separa'trix before it, Thusj^*'^ 

A is written ,9 -f^ is written .869 • 

tVff ia written .11 -^jftftfi^ m written .7777 

Decimal Fractions are briefly called Decimals. The 
term comes from the Latin word decern^ ten. 

172. Decimals arise from successive divisions by tefK 
If a unit is divided into ten equal parts, each part is c^ted 
one tenth. If one of these tenths is subdivided int(?%en 
equal parts, each of these subdivisions is one hundredth 
(^ ^** iV = T^)- So, from further divisions by 10, we 
get thousandths^ tenrthousandths^ hundredihousandths^ 
millianthSy Ac. 

When tenths, hundredths, thouaandtha, ftc^ are expressed ^th both 
numerator and denominator, they are common fractions ; when with the 
numerator alone, preceded by a dot, they are decimals. As common frac- 
tions, they may be added, &c., according to the rules already given ; but 
they are operated on much more easily as decimals. 

Notation of ]>eciiiials. 

173. In writing integers, we found that the value of 
each figure depends on the place it occupies, being ten 
times as great as if it stood one place l^rther t6 the rights 
and one tenth of what it would be in the next place to 

the left. Continuing this notation on the right of the 

— — — ■■■ .. ,. ■ ■■ . 

171. What is a Decimal Fraction, and bow Is it written ? Give examples. WTiat 
are decimal fraotions briefly called? What does tbe term d^eimal oome from 7— 
172. Show how decimals arise. When are tenths, bnndredtbs, thonsaodths, Ssc^ 
eommon fractions, and when decimals? In wlileh form are they most easily ope- 
rated on?— 17a In writing integers;, what did we find with respect to the ralne of 
^Msh-flgiire ? Oontinning this notation on the right of the nnlts^ placet ^vhat do we 
obtain? 
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units^ place, we obtain decimal orders, each of which, 

as in the case of integers, invests its figure with a value 

ten times as great as the next order on its right. 

Decimals are therefore expressed according to the 

same system as integers. Hence they may be written 

beside integers (with the separatrix to separate them), 

and may be added, subtracted, multiplied, and divided, 

in the same way as integers. 

In the expression 2222.2222, each 2, whether mt^ral or decimal, has 
a value ten times as great as the 2 next on its right The integral twos 
represent collections of units ; the decimal twos, parts of a unit 

174, Table. — ^The names of the places on the right of 
the units^ place resemble those on the left. They may 
be learned from the following Table : — 



i i % 






^ I •§ I I II 1 I I •* :S I ^ I i ^ I I ^ I I ^ ^ 

^ , r * , 

ORDEBS OF nriEaEBS. OBDSBS OT 0ECX1CAL& 

Observe that in going from tens to hundreds, (howand$, &c., we pass 
to hiff?ier orders ; but in going from tenths to hundredOis, thousandtlUj kc^ 
we pass to lotoer orders. 

Observe that two figures are required to express tens (10), one to ex- 
press tenths (.1); three for hundreds, two for hundredths; and generallj, 
one less figure for a decimal order than for an order of integers of sunilar 
name. 

176. Gestebal Peikciples. — ^As in whole numbers, so 
in decimalis, we give a figure a certain value by writing 
it in a certain place. Thus we express 

Where, then, may decimals be written, and how may they be added, &c ?— 174 
What resemblance may be noticed in the names of the decimal orders? Name tho 
orders of declmala, going to the right from the decimal point Name the orders of 
integers, going to the left. In which case do we pass to higher ordera, and in which 
to lower? How many flgnres aro required, to express tens? To express tenths? 
To express hundreds? To express hmidredths? What general principle is de- 
dacedfirom this?— 179k How do we give a decimal flgnre a certain value? Giro 
examples. 
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A ty writing 9 in the place of tentlis .9 ; 

T^ir ty writing 9 in the place of hundredths .09 ; 
tJW l>y writing 9 in the place of thousandths .009, &c. 

176. From the above examples we see that vacant 
decimal places on the left must heJlUedwith naughts. 
By leaving out the naughts in nine hundredths and nine 
thousandths^ as written above, we would change them to 
nine tenths. 

177. We also see that to express a decimal we must use 
as many figures as there are naughts in its denominator. 
There is one naught in 10; one decimal figure expresses 
tenths. There are two naughts in 100 ; two decimal fig- 
ures express hundredths, &c. 

178. It follows that every decimal has for its denomi- 
nator 1 with as many naughts as there are figures in the 
numerator. 

179. A naught prefixed to a whole number does not 
change its value ; every naught annexed multiplies it by 
10. With decimals it is not so. 

A naught prefixed to a decimal (on the right of the 
separatrix) throws its figures one place to the right, and 
thus divides it by 10: .3 is ten times as great as .03. 

A naught annexed to a decimal does not change its 
value, because denominator as well as numerator is mul- 
tiplied by 10. .3 = .30 (^y = y%)- 

180. Rule. — To express a decimal in figures, write its 
numerator OjS a whole number. If it contains fewer fig- 
ures than thedenom,inator contains naughts, prefix naughts 
to supply the deficiency. MnaHy, pr^x the decimal 
point. 

Example. — Write forty-two millionths as a decimal. 

176L How must vacant decimal places on tiio left be filled 7— 177. How many 
flgnres must we nse, to exinress a decimal?— 178. What does every decimal bavo for 
its denominator?— 179. Wbat is the eflfect of prefixing a nanght to a whole number? 
To a decimal ? What Is the cfi'eot of annexing a naught to a whole number? To a 
decimal?— 180. Recite the rule for expressing a decimal in figures. Give examples. 

5* 
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Write the numerator as a whole number, 42. The denominator con- 
tains six naughts; hence, as the numerator contains but two figures, we 
must prefix to it four naughts. Ana, .000042. 

go, four and 867 miUionths, 4.000357 

Ten and nineteen t^i-thousandths, 10.0019 
Twenty and eightj-nme billionths, 20.000000089 

EXESOISB. 

1. How many figures are required, to express thousandths 
(§177)? To express millionths? Billionths? Hundredths? Ten- 
thousandths? Hundred-trillionths? Ten-millionths? 

2. Give the denominators of the following decimals : — .001 ; 
.00001 ; .19 ; 4.1 ; .000008 ; 15.62 ; .3333 ; 5.162. 

3. Write the following as decimals, letting the decimal points 
range in line: — 37 thousandths; 3 hundredths; 48 millionths; 
95 hundred-millionths; 490 hundred-thousandths; 1240 ten-mil- 
lionths; 10000004 hundred-millionths; 96 billionths; 9801 hun- 
dred-millionths; 2711 trillionths. 

4. Eight hundred and forty-one thousand ten-millionihs. 
6. Eighty-thousand,* four hundred* and two millionths. 

6. Seventy-one million three thousand and four billionths. 

7. Eight hundred -and ninety-six thousand hundred-millionths. 

8. Forty-nine thousand,* and seven hundred-thousandths. 

9. Sixty billion and fourteen thousand trillionths. 

10. Eight hundred million and ninety-nine ten-billiontlis. 

11. Seventeen thousand and forty-one ten-trilKonths. 

Numeration of ]>eclinal§« 

181. Rule. — Head the numerator first as a whole numr 
her^ then name the denominator^ as in common fractions. 

.09 is read Nine hundredths. 
.090018 Ninety-thousand and eighteen miUionths. 

70.000000401 Seventy, and four hundred and one billionths. 



181. Beclte the mle for reading dedmalff. 
* ne eomua is here oaed to show Uwt wliat preeedea it li wliolo aombw. 
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—Bead the following: — 


AVTf 


.8 


.010010101 


46.0017 


1.2 


.90 


.900909 


8.123456789 


.468 


AOt 


.0048200203 


20.0020001 


2.0808 


.6945 


.00076 


.1110111111 


5.281281128 


.12003 


.00002007 • 


19.20200202 


0,047 


.005007 


.0509 


6.0000004 


.0004000045 


.86709 


.4000059 


99.199099199 


8.0019019 



183. Addition of ]>eelmals. 

Ex. — ^Add 9.0421, .42386, 881, .03, and 23.5945. 

That we may unite things of tile same kind, we 
write the numbers down with their decimal points 
ranging perpendicularly in line, which brings ^^res 
of the same order in the same column. Add as in 
whole numbers, and place a decimal point in the re- 
sult under the points in the numbers added. 

Rule. — 1. Write the numbers with 
their decimal points ranging in line. 
Add as in whole numbers, JPiace the decimal point in 
the result under the points in the numbers added 

2. Prove by adding from the top downward. 



9.0421 
.42386 
881. 

.03 
23.5945 

Am. 914.09046 



EXAMPLES FOB FBAOTIOE. 

1. Add .123, .11496, 4.01, .06784, and 9.0342. Ans. 13.85. 

2. What is the value of .4397+219.81+3.00067+. 043851 
+6675.159 + 99.0004759 + .15006342 ? Ans, 5997.10376082. 

3. 8.8+460.329 + .988927+87.71 + .9 + .272073. 

4. .999 + 999 + 9.887706 + .07809 + 88.199 + .4. 

5. 7.71 + .853 +9.6 + 96 +.96 + .096 + 960 +.64. 

. 6. 105.501 + 0.105 + 8.648301 + .19 + .776656432 + .8. 
7. Find the sum of 2063 millionths; 3064 ten-thousandths \ 
99 hundredths ; 500, and 6009 hundred-thousandths; seven, and 
12 millionths ; and 868003 billionths. Aru. 508.359428003. 



182l Set down the given ezampl* la addition of decimals, and perform the opera- 
tion. GiTo the rale. 
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8. Add fivethonsandths; nineteen, and eighteen millionths; 
five hundred and twenty hnndred-thonsandths; forty, and seven 
tenths; 87 hundredths ; 919 ten-thonsandths. Ans. 60.672118. 

9. Required the sum of nineteen tenths ; four hundred, and two 
hundredths; ninety-three thousandths; one hundred-thousandth. 

10. Add, as decimals, Qj^'y IOtJW; ioWao ; iWA; 2TjnWmr- 

183. Sabtractlon of ]>eclmals. 

Example. — ^From 4.19 subtract .000001. 

Write the subtrahend under the minuend, with 4.190000 

the decimal points in line. Write naughts in the vacant 000001 

places of the minuend (or supply them mentally), and .uuuuux 

subtract as in whole numbers. Place a decimal point Arts, 4.189999 
in the remainder under the other points. 

KuLB. — 1. Write the subtrahend under the minuend^ 
with their decimal points ranging in line. Subtract as 
in whole numbers. Place the decimal point in the re- 
mainder under the other decimal points. 

2. Frooe by adding subtrahend and remainder. 

EXAMPLBS FOB PBAOTIOK. 
0) (2) (8) (4) 

From 11. 8.00042 2.31400 23.56 

Take .897 .875 .401006 1.0941875 

5. Subtract 47.99999 from 831.012. Am. 783.01201. 

6. From .8754321 take .0006. Am: .8748321. 

7. From 9.3 take the sum of .47 and 2.961. Am. 5.869. 

8. Subtrahend, .88637; minuend, 312.42; required, the re- 
mainder. 

9. From one thousand take five thousandths. Am. 999.995. 

10. Take 11 hundred-thousandths from 117 thousandths. 

11. From three million and one millionth, subtract one tenth. 

12. Find the value of 2.4 +.009 +.73 — 1.8. 

13. From eight and t hree tenths take eighty-four hundredths. 

183. Set down the given exampio in subtraction of declmalSL Pexfonn the open- 
tlon. Giye the rale. *^ 
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14. Erom 83.1 subtract .8176 ; from the remainder take ^ff^, 

15. ilnd the diferenoe between rfff^ and -nAAAnn first as com- 
mon fractions, then as decimals. Do the results agree ? 

184, ]IIalUpll€»iUoii of Decimals. 

Example 1. — ^Multiply .324 by .03. 

Write the givoi dedmals as common fractions, and .324 

multiply. T^^ftft) X j^jf = tcWjitj which expressed deci- Qg 

mallj is .00972. The same result is obtained by multi- — . 

plying the given decimals together, and prefixing two Ana. .00972 
naughts and the decimal point to the product 

Why prefix two naughts ? — ^The multiplicand containing 3 figures, its 
denominator contains 3 naughts (§ 178). The multiplier containing 2 
figures, its denominator contains 2 naughts. Hence the product of their 
denominators contains 8 + 2 naughts ; and the product of thdr numerators 
must contain 3 + 2 figures (§ 111), As it has but three figures, we prefix 
two naughts. — ^The product of two decimals must therefore contain as 
many decimal places as both factors contain. 

Rule. — 1. Multiply as in whole numbers. JFi'om the 
right of the prodtict point off as many figures for deci- 
mals as there are decimal places in both factors. If there 
are not so many^ prefix naughts to supply the deficiency. 

2. JProve by multiplying multiplier by multiplicand. 

Example 2. — ^Multiply 3.8 by .97. 

Multiply as in whole numbers. There qo p ^ o^ 

bang 1 decimal phice in the multipli- '^ ^^^^ " -^ 

cand, and 2 in the multiplier, point off '^7 o,o 

1+2, or 3, figures from the right of the 266 776 

product 342 291 

186. To multiply a decimal ^na. 3.686 8.686 

by 10, 100, 1000, ifcc, remove 

the decimal point as many places to the right as there are 
naughts in the multiplier. If there are not figures enough 
for this, annex naughts to supply the deficiency. 

.015 X 10 = .16 
.016 X 1000 = 16 
.015 X 10000 = 160 

181 Multiply .824 by .08 in the two ways shown above. Why do we prefix two 
naughts to the decimal product? Bodte the rale for the multiplication of decimals. 
—185. How may wo multiply a decimal by 10, JOO, 1000, Ac. ? Give example*. 
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BXAUFLBS FOB PBAOTIOB. 
(1) (2) (8) (4) 

Hultiplj 81.009 .008765 7.91865 3256.9 

By 4.067 .0495 8.401 4.0008 

5. Multiply together 6.821, .987, and 1000. Am. 6238.82T. 

6. Multiply .4639721 by .00832. Ans. .003860247872. 

7. Multiply 6.432 by 21 ; by .21 ; by 9.8 ; by .00008. 

8. Multiply by 100 the following: .1; .003; .00007; 1.14. 

9. Find the product of one billionth and one billion. 

10. Multiply 78 thousandths by 19 hundredths. 

11. Multiply ninety-seven millionths by ten thousand. 

12. Multiply .00468 by 3.0009. Multiply 14.7 by .0908006. 

13. Find the product of ^^^ t^, and riAnri ^^^ ^ conunon 
fractions, then as decimals. Do the results agree ? 

14. Multiply the sum of nineteen hundredths and eighteen 
thousandths by seventeen ten-thousandths. An%. .0003536. 

15. Multiply the difference between two ten-thousandths and 
two hundred-thousandths by nine tenthF. Ans. .000162. 

DlTlslon of Decimals. 

186. Division is the converse of multiplication. The 
dividend corresponds with the product, the divisor and 
quotient with the factors. 

Now, in multiplication of decimals, we found that the 
product contains as many decimal places as both factors 
together. Hence, in division of decimals, the dividend 
must contain as many decimal places as divisor and quo- 
tient together; and the quotient, as many as the decimal 
places in the dividend exceed those in the divisor. 

187. Rule. — 1. Divide as in whole numbers. Point 
off from the right of the quotient as many figures as the 
decimal places in the dividend exceed those in the divisor. 

18ft. In division of decimals, how many decimal places mnst the dividend con- 
tain? "How many mnst the quotient contain y How does this follow from the mode of 
pointing in multiplication of decimals ?— 187. Give the rule for division of decimaUi 
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If there are not so many^ prefix naughts to supply the 
deficiency. 

2. Prove by multiplying divisor by quotient. 

Example 1. — ^Divide 84.0065 by .06. 

Divide as in whole numbers. There being 4 deci- f^B\ qa aaak 

mal places m the dividend, and 2 in the divisor, point .U Oj «4.00t>6 

off 4— 2, that is 2, figures from the right of the quo- Ana, 1680.13 
tient. 

188. Annexing naughts to a decimal does not change 
its value. Hence, t^Ae/i ths dividend contains /ewer deci- 
mal places than the divisor^ annex naughts to it tiU its 
decimal places equal those of the divisor ; then divide^ 
and the quotient wiU he a whole number. 

Example 2. — ^Divide 7240.5 by .0009. 

Annex 8 naughts to the di^dend, to make its nnnQ\ ^0L(\ KC\(\(\ 
dedmal places equal those of the divisor. The •"""»J^!^«vJUOUUii 
quotient is a whole number. Am, 8045000 

189. When there is a remainder, after using all the 
figures of the dividend, naughts may be annexed to the 
dividend and the division continued. In pointing off the 
quotient^ these naughts must be counted as decimal fgures 
of the dividend. The sign 4- is annexed to a quotient, 
to show that the division does not terminate. 

00 Example 3. — ^Divide .075 by 4.3. 

4.3) .075 (174 j^ftgj. ^jjjg all the figures of the dividend, we 

43 annex naughts (placed above it), to continue the divi- 

320 s^o^ which may thus be carried out as far as desired. 

OQ1 Using 2 naughts, we have 6 decimal places in the 

dividend, and 1 in the divisor. We must therefore 

1 90 point off 6 — 1, or 4, figures from the right of the quo- 

172 tient, which requires us to prefix to it a naught. 

— jg Ana, .0174 + 

190. To divide a decimal by 10, 100, 
Ans. .0174+ 1000, &c., remove the decimal point as 

1881 When the divisor contains more decimal places than the dividend, how 
must wc proceed? Divide 7240.6 by .0009.— 199. When there is a remainder after 
iLSing all the figures of the dividend, what may be done ? In pointing off, how mast 
wo consider these annexed naughts? What does the sign + annexed to a quotient 
show? Apply this rale in Ex. 8.— 190. How may we divide a decimal by 10, 10(V 
1000, &c ? Give examples. 
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many plcuses to the left as there are naughts in the divison 
If there are not figures enough for this, prefix naughts 
to supply the deficiency. 

156.8 ^10 = 16.63 

156.3 -f- 1000 = .1563 
156.8 -^ 100000 = .001663 

EXAMPLES FOB PBAOTIOB. 

Find the value of the following; prove each example : — 



1. .144 -5- .36 Ans. A 

2. .49-5-700 Ana. .0007 

3. 132 -5- .11 Ana, 1200. 

4. .8-^7.3 Ans. .109589 + 

5. Divide .75 hy .7500. 
G. Divide 10000 hy .01. 

7. Divide .24 hy CO. 

8. Divide 8437 hy 1.8. 

9. Divide 1210 by .11. 

10. Divide .00001 hy 1001. 



11. Divide .00063 by 9. 

12. Divide .5 by 50000. 

13. Divide .491 by .00007. 

14. Divide 810 by .000009. 

15. Divide .0001 by .001. 

16. Divide 2880 by .0036. 

17. Divide 19 by 42.96. 

18. Divide .120 by 100000. 

19. Divide 64000 by .0016. 

20. Divide tHtt hy Trrrbr- 



21. Divide 639.521 by 10000 ; by 100 ; by 10000000 ; by 10. 

22. Divide one million by one ten-thousandth. 

23. Divide the sum of 941 thousandths and 38 hundredths by 
one thousand. Ans, .001321 

24. Divide the difference between eight tenths and one mil- 
lionth by seventy-nine hundredths. Ans. 1.0126569 + 

25. Divide the product of one hundredth and one thousandth 
by one ten-billionth. 

26. Divide 7 tenths by 3.5, and the quotient by 20000. 

27. Divide ^^gJEo hy tHtt* first as common fractions, then as 
decimals. Do the results agree ? 

28. Divide the sum of five thousand and two thousandths by 
two hundredths. Ans. 250000.1 

29. Divide the difference between 200 and 2 hundredths by 
9 hundredths. Ans. 2222. 

80. Divide by 100 the following: 26.83; .2683; 268.3; .02683. 
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Redaction of ]>eciiiial8. 

191. Case I. — To rediece a decimal to a common frac' 
tion, 

KiTLE. — Write the given decimal^ with its point omitted^ . 
over its denominator^ and redtcce this common fraction 
to its lowest terms. 

ExA3iFLE. — ^Reduce .125 to a common fraction. 

.125 = ^y = i Ans. 



EXAMPLES FOB PBAOTIOE. 

Eeduce the following to common fractions: — 



1. .375; .5; .15; .25; .88. 

2. .225; .435; .575; .656. 

3. .00375 Ans. ^. 

4. .000225 An8. rylw 

5. .86984 Ans. iVWt- 

6. .0982 Am. -f^. 



7. .46; .046; .0046; .11. 

8. .076; .075; .0075 .13. 

9. .00764 An8. yjli^- 

10. .00025 Ans. ^Av- 

11. .000155 Ans. ryJW- 

12. .01250505 Ans.^Uiih' 



192. Case IL — To reduce a common fraction to a 
decimal. 

Example. — ^Reduce -^ to a decimal. 

i is 1 divided by 8. To perfonn the diTision, annex 

decimal naughts to the dividend 1, and divide by 8. Point 8^ 1 .000 

off three figures from the right of the quotient, because -r-z-r 

there are three decimal places in the dividend and none -^'*** '-^^^ 
in the divisor. Am, .126. 

To prove the result, reduce .125 back to a common fraction (§ 191), 
and see whether it produces \, 

Rule. — 1. Annex decimal naughts to the numerator^ 
and divide by the denominator. Point off the quotient 
as in division of decimals. 

2* Prove by reducing the decimal obtained back to a 
common fraction. 

Compound fractions must first be reduced to simple ones. 

191 Beeitc tho mlo for reducing a decimal to a common firactlon. Give an ex- 
ample.— 192. Solvo and explain the given example. Becito the mlo for reducing* 
•ommon firaction to a decimal What mast first be done with compound firactions? 
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EXAirPLSS 90R PKAOTtOX. 

Find the value of the fbllowing in decimals : — 



2. A; Tfy; A; H- 

3. f of f of i. ^Tw. .225 

4.4 of A of g of li. 

6. 4 of J of i. Ana. .015625 

6. I of I of i. Am. .008 

7. fxAxlf x41. ^7w..834- 



"• ft I » A » A 5 rfr* . 
^' A I * 5 A I Air* 

10« 4 — At- -4^- -07 

11. i + i. -4n». .95 

12. 4 4- i + A- ^^^ '^^'^ 

13. Ij ^ J. ^7M. .625 

14. A -*- At- ^^' .4645 + 



Circalatlnff I>eclmal§. 

193. Sometimes (as in Example 7 and 14 above) no 
decimal can be obtained exactly equivalent to a common 
fraction. This is because the ^vision does not terminate, 
but the same figure or set of figures keeps recurring in 
the quotient. In such cases, the further the division is 
carried out, the more nearly correct will the answer be. 

194. A decimal in which one or more figures are con- 
stantly repeated, is called a Circulatiiig DecimaL The 
repeated figure or figures are called the Kepetend* 

195. A repetend is denoted by a dot placed over it, if 
it is a single figure, — or over its first and last figure, if it 
contains more than one. Thus : .3 = .333, &c. .45 = 
.454545, &c. .2i48 = .2148148, &c. 

196. A Pure Circulating Decimal is one that consists 

• • • 

wholly of a repetend ; as, .3, .243. 

A Kzed- Circulating Decimal is one in which the repe- 
tend is preceded by one or more decimal figures, which 
form what is called the Finite Part : as, .23 ; .2 is the 
finite part. 

198L Why, In aome cases, can not a decimal be obtained equivalent to a common 
fraction ?-'194. Wbat is a Circnlatlngr I>ecimal? What are the repeated figure or 
figures called?— 19S. How is a repetend denoted?— 19(1 Wbat is a Pore Oircolatlng 
Decimal ? What is a Mixed Circulating Decimal ? Give examples. 
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.3 
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.03 


= A 


.001 


= ah 



CIBCULAXIEra DECIHAL8. IIS 

197. Reduction of Ctrcvlatdxg Decimals* — ^Reduc- 
ing according to the rule in § 192, we find 

^ = .111111, &c. or, .1 Hence, reasoning backward, .1 

J = .222222, &c. or, .2 

f = .333333, &c. or, .3 

-^ = .010101, &c or, .01 

fg = .020202, &c. or, .02 " " " 

^ = .030303, &c or, .03 " " " 

5^5 = .001001, &c. or, .OOi " " " 

It will be seen from the above that the denominator 
of a repetend consists of as many nines as it contains 
figures. Hence the following rule : — 

198. Rule L — To reduce a repetend to a common frao- 
tion^ write under it for a denominator as many nines as 
it coTUaine. figures. 

199. Rule II. — To reduce a mixed circulating deci- 
mal, reduce the repetend to a common fraction, as above, 
annex it to the finite part, and place the whole over the 
denominator of the finite part. Reduce the complex frUc- 
tion thus formed to a simple one. 

Example. Reduce .2386 to a common fraction. 

Beduce 36 to a common fraction : |^ = ^ 

Annex the fraction to the finite part: •^^'A: 

23t^ 
Place the whole orer the denom. of the finite part : — ^ 

^ 100 
Reduce the eomplex fraction thus formed : -AW -^^* 

EXAMPLES FOR PBAOTIOE. 

1. Write as circulating decimals : .3333+ (.3); .263268263 + 
(.263); .10471047+ ; .246666+ (.246); .1492121+ ; 4.9871871+ ; 
3.2300300+ ; .12345671234567+ ; .2424+. 

197. Of what does the denominator of a repetend consist? How Is this shown? 
^198. Becite the rale for rednclnfc a repetend to a common firactlon.— 199. Bedte 
the mie for rednclng a mixed circulating decimal to a common fraction. Apply this 
rale in the given example. 
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2. Write as circtdating decimals (§ 197) : | (.7) ; ^ (-07) ; ^ 

(.007); -BiVrt wSw; fJ; W^sft; vHk; -mSW; *; A; vfg; 

8. Reduce to common fractions (§ 198) in their lowest terms : 

.26; .osi; .816; .iooo. ^^. M; t?t; *; 



4. Rednco to common fractions (§ 199) in their lowest terms: 
.06; .243; .G8219; .8i008. Ans. ^; ^; |ff}; HH*. 

6. How much more is .8 than .8? Ans, ^. 

6. How much more is .21 than .21 ? Ans. Tnftr«« 

7. How much less is .72 than .t2? 

8. Which is the greater, .48 or .48, and how much? 



9. Reduce .128. Ans. /J^. 

10. Reduce .821. Ans. m. 

11. Reduce .2763. Ans. ^. 

12. Reduce .o645. Ans. ^h' 



la. Reduce .12 and .1894. 

14. Reduce .088 and .4896. 

15. Reduce .135 and .0898. 

16. Reduce .185 and .6845. 



CHAPTER XII. 

FEDERAL MONEY. 

200. A Coin is a stamped piece of metal used as money. 

201. By the Cnrrency of a country is meant its money, 
consisting of coins, bank bills, govermnent notes, &c. 

202. Different countries have diflferent currencies. The 
currency of the United States is called Federal Money. 

Table op Federal Money. 

10 mills (m.) make 1 cent, . . . c, ct. 
10 cents, 1 dime, . . d. 

10 dimes, 1 dollar, . . $ 

10 dollars, 1 eagle, . . E. 

200. What Is a Coin ?— 201. What Is meant by the Cnrrencj of a ooantrj?— 20SL 
What Is the currency of the United States called ? Becito the Table of Federal Money. 
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The mill^ one thousandth part of a dollar, takes its name from the 
l^tin word mi/fo, a thousand; the cent^ one hundredth of a dollar from 
the Latin eentttm^ a hundred ; the rfwne, one tenth of a dolkr, from the 
French dime^ a tithe or tenth. The word dollar comes from the German 
thaler. The dollar-mark $ is supposed to have ori^nated from the letters 
IT. S. (for United States) written one upon the other. 

203. United States Coins. — ^The coins of the United 
States represent all the denominations of the above Table 
except mills, as well as other values. They are as fol- 
lows : — : 



Douhle eagle, worth $20. 


Silver. Dollar, worth $1. 


Eagle, " $10. 


Half-dollar, ** 60 c. 


Half-eagle, ** $ 6. 


Quartemlollar, " 26 c. 


Three-dollar piece, " $ 8. 


Dune, " 10 c. 


Quarter-eagle, '* $ 2\. 


Half-dime, " 6 c. 


Dollar, « $ 1. 


Three-cent piece, " 3 c. 



Copper. Three-cent piece, 8 c 
Two-cent piece, 2 c 
Cait, 1 c. 

The gold and silyer coins are nine tenths pure metal, the former being 
alloyed with one tenth of silver and copper, and the latter with one tenth 
of copper. The copper coins consist of 88 parts of copper to 12 of nickel. 

204, Weiting and Kkading Federal Money. — ^In. 
passing from mills to cents, from cents to dimes, and 
from dimes to dollars, we go each time to a denomina- 
tion ten times greater, just as we do in passing from 
thousandths to hundredths, from hundredths to tenths. 
Federal Money is therefore a decimal currency, and may 
be written and operated on in all respects like decimals. 

205. In writing and reading Federal Money, the only 
denominations used are dollars, cents, and mills. The 
dollar is the unit or integer, and is separated by the deci- 

Prom what does the mill take Its name? The cent? The dime? The dollar? 
How is the dollar-mark supposed to have originated ?— 208. Nune the gold coins of 
the United States, and their value. The silver coins. The copper coins. What 
proportion of the gold and silver coins is pure metal ? With what are they alloyed ? 
Of what do the copper coins consist?— 204. What kind of a currency is Pederal 
Money? How may it be written and operated on?— 205. What denominations are 
used in writing and reading Federal Money ? Which of these is the integer ? How 
tfi it separated from cents? 
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mal point from cents, wWch. occupy the first twe^ places 
on the right of the point, mills occupying the third. 
Hence the rules. 

Cents occupy two places, — ^that of climes and their own,— -because we 
do not recognize dimes in reading. Cents are sometimes written in the 
form of a common fraction, as hundredths of a dollar ; as, $6-ft,V 

208. RuLB L— Write Federal Mcmey deeimaUy^ the 

dollars as integer^ the cents as hundredths^ the miUs as 

thousandths. 

KYAMPT.K3. — ^Twelye dollars, six cents, $12.06 

Twelve dollars, sixty cents, $12.60 

Twelve dollars, six cents, five mills, $12,065 
Twelve dollars, five mills, $12,005 

207. Rule II. — In reading Federal Money ^ call the 
integer dollars^ the hundredths cents, the thousandths miUs, 

EXAMPLES FOB PBAOTIOE. 

1. Write eleven dollars, eleven cents. 

2. Write six hundred dollars, three mills. 

3. Write ninety-eight dollars, seven cents. 

4. Write one thousand dollars, ten cents, nine mills. 

5. Write six dollara, seventeen cents, eight mills. 

6. Write ninety-nine cents, nine mills. 

V. Write a million dollars, one cent, one mill. 

8. Read $840,268 $560,005 $ .009 

$23.01 $6.90 $1.00 

$14296.30 $280.09 $11,111 

208. Opebations m Pbdebal Money. — Toadd^sub- 
tract, multiply, or divide Federal Money, coyness the given 
amounts decimally, and proceed as in decimals. 

Represent i cent as 5 mills, i cent as 26 ten thousandths of a doUar. 
Thus : dli cents = $.3Y5 6i cents = $.0625 



How many places do cents oeenpy? Why? Howare cents sometimes written? 
— 20& Becitc the rale for writing Federal Money.— 20T. Eecite the mle for reading 
Federal Money.— 30a Give the role for adding, snbtraotlng, multiplying, or dividing 
Federal Money. How is | cent represented? J cent? 
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Ab there are no mills coined, less ibaa 5 xnHls in a resnlt is dis- 
regarded in business dealings, and 5 mills or more are called an additional 
eent. 

Example 1.— Add together $4.83, $4.83 

$10,005, $480, $.37i, and $3.36. 10.005 

Follow the rule for the addition of decimals^ 480.00 

§ 182. Write the items with their decimal points .375 

m line, representing the half cent as 6 mills. Add, 3.36 

and bring down the decimal point under the points . ^>«qq K>ie\ 

in the items added. Am, $498.67. '^^' ****^«^ ' " 

$1 4.00 Example 2. — ^A person haying $14 spent 

9.83 $9.83 ; how much had he leil ? 

% 4.17 Am, He had left the difierence between |14 and $9.83. 

Proceed as in subtraction of decimals, § 1 83. Am. $4. 1 7. 

Example 3. — ^What will 12 coats cost, at $14.75 each? 

If 1 coat costs $14.75, 12 coats will cost 12 times Iii4 7^ 

$14.75. Proceed as in multiplication of decimals, *14. /a 

g 184. Point off two figures at the right of the prod- ^ 

net, because there are two decimal places in multipU- j^^^ $177.00 
cand and multiplier. Arvi. $177. 

Example 4. — ^How many photographs, at 12|^ cents 
apiece, can be bought for $6.25 ? 

As many as 12^ cents is contained times in $6.25. 

•125) 6.250 (50 Proceed as in division of decimals, § 187. Amiex a 

625 naught to the dividend, to make its decimal places 

— rrp equal those of the divisor, and the quotient will be 

^^ a whole number. Ann, 50 photographs. 
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1. Add together forty-three dollars; seven dollars, twenty 
cents; nineteen cents, nine mills; twenty dollars, three mills; 
four cents, six mills; and seventy-five cents. A'm, $71,198. 

2. Take forty-three- cents from thirty dollars. 

3. From nine dollars, nine cents, subtract eight dollai's, eighty 
cents, eight mills. 

4. A farmer received $41.60 for poultry, $125 for a horse, 
$3.12 for eggs, and $5.55 for cheese. What was the sum total? 



How Is less than 5 mills In a result regarded? How are 6 mills or more re- 
garded f 
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5. A father divides twenty thousand dollars equally among his 
7 children ; how much does each get? Ans, $2857.142+ 

To get ecnts and miUa in tho answer, annex decimal naughts to tho diyldcnd, 
and continae the division. 

G. How much is four and a half times $13.13 ? 

In such a coso express the fraction of the multiplier decimally. $18.18 x 4.5 

7. If 23 acres are worth $724.50, how much is i of an acre 
worth? AnB. $28,625. 

First find how much 1 acre Is worth ; then f of an acre. 

8. A owes B $75.93, and borrows of him $37.50 more. If A 
then pays B $100.75, how much will still remain due? 

9. What cost 185 pounds of coffee, at $.298 a pound? 

10. Bought 8.375 cords of wood, at $5.50 a cord. What did 
it cost? -4w». $46.06. 

11. The Erie Canal is 863 miles long, and cost $7148789. 
What was the average expense per mile? 

12. A farmer sold his butter for 27 cents a pound, receiving 
$982,935. How many pounds did he sell? Ana, 3640.5 pounds. 

13. What cost 16 sofas, at $43.75 apiece ? 

14. The butter made in one year from the milk of 53 cows, 
having been sold for 30 cents a pound, brought $2369.10. How 
many pounds were sold, and what was the average amount pro- 
duced by each cow? Ans, Average, 149 pounds. 

15. A man having 7 sons and 4 daughters, divides $100 among 
his sons, and $75 among his daughters. By how much does each 
daughter's share exceed each son's share? Ans. $4.46f. 

How much is each son^s share {\ of $100) ? How much is each daughter's share 
(^ of $75) ? Find the difference between these two amounts. 

16. How much will a man waste on segars in 50 years, if he 
smokes four daily, averaging 4^ cents each, allowing 365 days to 
the year? Am, $8285. 

17. A person who earns $1050 a year, spends in January, 
* $98.41; in February, $81.33; in March, $102.28; in April, 

$125.26; in May, $74.38; in June, $73.47; in July, $65.98; in 
August, $87.21; in September, $70.34; in October, $122.08; in 
November, $79.68; in December, $52.77. How much has he left 
at the end of the year ? Ana, $16.81. 
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18. How manj pounds of cheese will be made from 46 cows 
in dO days, if each cow averages 2.6 gallons of milk daily, and 
each gallon prodnces 1.1 pounds of cheesel Wiiat will the whole 
l>ring at 18^ cents n pound? An», $702,075. 

How mauik valVt is praliieed dally by 46 oows? Hdw mach cheeM It produced 
4ai1y t How mach €b«ese, then, U produced in 80 daj&9 What will this bring at 
I.1&5 a i>oand T 

19. If I lay in eleven tons of coal at $9.75 a ton, two barrels 
of charcoal at 95 cents a barrel^ and three loads of wood at $4.25 
A load^ and pay $3.80 for sawing and splitting, what does my 
fuel cost me? -4»». $125.70. 

20. Suppose ttiat a mm buys two glasses of liquor a day, at 
i;en cents a glass ;- how many Tolames costing $1.60 each, could 
he purchase with the sum that he would thus spend in 30 years, 
allowing 865 days to the year? Ant. 1460 volumes. 

21. A farmer buys 23^ (23.25> yards of doth at $3.76 a yard ; 
if he pays for it with butter at 80 cents a pound, how much butter 
znusthe give ? Ant. 290.625 pounds. 

22. What will 24 copy-books cost, at 12 cents apiece ? 

23« The. expenses of a fiunily for May are as follows : — ^fnel, 
$10.25; table, $47.90; clothing, $13; rent, $31.25; sundries, 
$9.53. The next month they diminish their expenses one half; 
what do8s.it cost them to live in June? Ant, $55,965. 

24.. A ferry-master who received $5.26 one morning, and $7.93 
in the afternoon, found that he had taken a counterfeit dollar-bill 
and two bad quarter-dollars. How much good money did he 
take that day? ,An8, $11.69. 

25. The Welland Canal, 86 miles long, cost $7000000, What 
was the average cost per mile? 

26. On the debtor (Dr.) side of an account are the following 
items: $1050, $241.71, $99.88, $760, $437.75. On the creditor 
(Cr.) side are the following: $69.95, $860, $.875, $43.17. What 
is the balance ? 

Tb^ balance Is fnnnd by adding the items on the debtor side, then those on the 
erediloc stde^ and takinf the lets Mim from the greater. 

2lr» What is th» ralue of 42 bales of cotton, contiuning 425^ 
pounds. ec^ih, at 56 cents a pound? Ana, $10007.76. 

6 
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28. A farmer exchanges 9 tons of hay, worth $33.75 a ton, for 
wheat at $2.10 a bashel. How many bushels should he receive ? 

29. What cost 144 paper-cutters, at 37i cents each ? 

30. Three pai*tners bought some land for $9375. They sold 
it for $1100 cash, $973.50 worth of produce, and notes to the 
amount of $8000. What was each partner^s profit ? Am, $232.83^. 

How mach did they receive for the land in all— cash, prodace, and notes ? What 
-was the whole profit? Divide this among three. 

31. and D bought 30 acres of land each. sold his so as 
to gain $1 .75 an acre. D sold his so as to gain four times as much 
as 0. How much did D make on his 30 acres? 

How much did D make on 1 acre ? How mnch on 30 acres f 

82. A man buys 9 chairs, at $2.75 each. He sells them at a 
profit of 60 c. each. What does he get for the whole ? Ana, $29^5. 

33. The profits of a certain firm for one year are $8961. One 
of the partners, who receives } of the profits^ divides his share 
equally among his five sons. How much does each son receive? 

34. If I buy some lace for $2.62^ a yard, and seD it for $3.10, 
do I gain or lose, and how much ? 

35. If I receive $3.15 a barrel for apples that cost me $3.87i, 
do I gain or lose, and how much ? 

36. F^s account at a certain store stands as follows : — ^Debits, 
$49.75, $63, $3.75, $15,375, $304.05, $27, $199,875. Ci-edits, 
$415, $88.80, $42. What is the balance? Ans, $117. 

37. Find the balance of each of the two following accounts : — 



Db. 


Cb. 


$84.09 


$149.68 


63.86 


19.94 


69.88 


286.41 


2726.45 


59.88 


765.60 


1147.31 


838.88 


6.66 


47.67 


999.88 


4827.33 


1428.72 


695.63 


2379.64 


5820.94 


822.56 


967.19 


1865,63 



Atib. Balance $7241.il 



Da. 


C«. 


$2264.00 


$1860.43 


185.76 


10249.75 


12458.63 


76.49 


5289.21 


3486.91 


18.75 


590.43 


451.39 


1751.53 


865.56 


8064.63 


4157.88 


591.27 


386.27 


7203.48 


21234.33 


2467.87 


18642.85 


3599.19 



Am, Balance $21022.66 
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209. Aliquot Parts. — ^Aliquot Paits of a number are 

either whole or mixed numbers that will divide it without 

remainder. 4^, 3, and 2}^, are aliquot parts of 9. 

When an aliquot part is a whole number, it ia a factor; S is both an 
aliquot part and a factor of 9. 

210. The aliquot parts of a dollar most frequently 
used, are as follows : — 

50 cents = i of $1. 



33i cents = i of $1. 
25 cents = i of $1. 
20 cents = i of $1. 



12^ cents = i of $1. 
10 cents = T>, of $1. 

6i cents = ^ of $1. 

5 cents = ^ of $1. 



211« When the cost of a number of articles is required, 
and the price of one is an aliquot part of $1, we may save 
work by operating with it as the fraction of $1. 

Ex.— What will 600 Spellers cost, at 33 J cents each? 

At $1 each, 600 Spiers would cost 
|600. But 33i cents are i of $1 ; there- i ^f ^qqq _ |200 Ans. 
fore, at 83 \ cents, they will cost 4 of * 
$600, or |200. 

Rule. — Take sttch a part of the given number as the 
price isof%\^ and the result will be the ansicer in dollars. 

212. In like manner, to divide by an aliquot part of a 
dollar^ divide by the fraction that represents it. 

Example. — How many pass-books, at 6{; cents each, 

can be bought for $2 ? 

As many as 6 J cents is con- _ - . * i 

tained times in $2. 6^^ cents is ^1 ^ents — ^fj- 

-(^ of a dollar. -^ of $1 is con- 
tained in $2 32 times. An». 32 2-f--jV = 2xJ^ = 32 Am. 
pass-books. 

EXAHPLXS FOB PBAGTIOE. 

1. What cost 144 pencils, at 6 J cents each? Ans. $9. 

2. What cost 500 Primers, at 20 cents each ? Ans. $100. 

3^. What is meant by Aliqaot Parts? When Is an aliquot part a factor, and 
when not f-~-210. Mentioa the aliquot parts of a dollar most freqaently used. — ^211. 
What is the rale tot finding the cost of a number of articles, when the price of one is 
an aliquot part of ^ ?— 212. What is the rale for dividing by an aliquot part of |1 f 



124 FSDiaAXi MOKBT. 

S. What cost IWO |)Oul«b &i BogoF^at 11^ oeatsf 

4. What cost 1T28 bottles of ink, at 12^ bents? 

5. At dSf cents a. pmmd^ wbat cost i6& poQnds of .candles f 

6. What cost 3600 pounds of «oap,<at i2i & 9 AwBk t811^.5a 

7. What must I give for 86 rulers, at 60 cents each ? 

8. At ei cents apiece, What cfOst 1000 cabbages? 

9. If 1 yard of muslin costs Sai cents, What cost 96 yards? 

10. Ho\^ many mackerel at 33^ cents, can be bought for $15? 

11. How many dozen eggs, at 25 c. a dozen, can 1 btiy for $6? 

12. How much sugar^ at 10 c, a pound, can be bought for $20 ? 

13. How many baskets of berries, at 6J c, will $12 buy? 

14. At 12t 0. a qnart, how many quart* of nuis will $&bJcr ? 

213. Articles SOLD by the i'OO'or 1000.— The price 
of articles is sometimes given by the 100 or 1000. 

Example. — What will 1550 envelopes 1550 

cost, at $3.25 a thousand ? . _J^'^^ 

If we multiply the number of articles and the 7750 

price per thousand together, we get a result 1000 3100 

times too ^re«L Wcmost tliat5lfore<b»idetheproJ- ^ggQ 

uct by 100^— tljiit i3, poi^it off three addition<U fig- _^ 

ures. Hence the rule:— 6037.50 

RuLK— To find' the cost of a number Ans. $5^0375 
of articles whose price is given oy the 
100 or 1000, multiply the given number and priee together^ 
and point off two additional figures in the product Af the 
price is per hundred^ or three if it is per thousand. 

The price of lumber (boards, plank, logs, &c,) is generally giren by 
^ tbpiisaad fert Per €. {for, cet^um) meaj^a a ku^red; per M. (for 
mille) means a thoiuand, 

1. What cost 525 oysters^ at i9& c. a hundred ? Ans. $4.9875. 

2. At $4.20 a thousand, what cost l>6^5< enirelopes? 

3. What cost 1750 pounds of dried codfish, at $7.16 a hundred ? 



filS. fioWttlM flYea «]campte. -Bectte the rale for fltidtii? the eoel of n ifamfiier 
«f ntielet wiKM« prioc is sfven by tbe 100 or lOOO. How l» tlie priee oTliiitflMfr gene- 
rtUlygtviMf What dftet JMrG mean? i^l^r *. . . ' 
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4. Wliot nmftt Fpi^ fi>r.iaoaf«et of boards, at |29^per MJ 

5. What (Sost 425 feet of white-oak logs, at (05 per M. ? 

6. A(^$iO.|i(> a huiHired, what im^ d&70 poiuad» of lead? 
T. Wfa»t cost SOOa* lathts at 45 ceat» per C. ? 

S.\ What}' is the freight on 962 poouds, at $1.25 per 100? 

9. What most be paid Ibr iao^g 1375 bricks^ at $8 per 1000? 

10. Eequired the cost of 90422 bricks, at $7.75 a thousand ? 

1 1. How mtich intist be paid for planing 4976280 feet of boards, 
at 84 cents per lOQO feet ? Ans^ $4180.075. 

12. If a man. caits 675 loads .of bncks, averag^g 1800 to the 
load, and is paid at the rate of 95 a a. tiipusand, how much will 
he receive? Ans, $983.25. 

13. Sold) at $lli a hundred, three cargoes of pine-apples, the 
first consisting of 840, the second of 970, the third of 724. IIow 
much did thejr all bring? • An$» $285,075. 

14. Bought 2000 feet of boards, at $2T per M., and <)7o feet of 
pine stuff, at ^8.80 per C. What was the whole cost ? Ans, $79.65. 

WLaKlng out Bllta. 

214. A Bin is a statement of what one party owes 
another for goods bought or .services Tendered. It may- 
consist of several items, which are added or "footed up'*, 
to find the whole amount. Specimens of bills follow. 

215. On the first line (see Bill 1, page 126) stand the name of the 
place and the date. On the second line is the name of the party owing the 
bill, and on the thh^ that of the party to whom it is owed. To _— Zh, 
means To ■ Debtor^ or indekted, ^t ^f , : . , which. is another 
form, used in Bill 2, means Bought of ^ 

Then come the items, each with its date if the dates are difierent, as m 
Bill 4. @ before the price kneans a/. 

When a bill is presented and not paid, it is left without signature, like 
Bill 1. When it is paid, the 'par^ ree eh ' In g-it n«sp» his Bttne under the 
words Jieceitfed Pii^mcnf, as in Bill 2, and the person paying it retains it 
as evidence that it is paid. A clerk or collector signs his name for his 
principal, as shown in Bills 3 and 5. 

214. What is a Bill?— 215. What is found on the Drat line of a bill? On the 

second line? On the third line? What is meant by To Dr. t Rt qft What 

is the m^hinVof the sign (§^ in the items? When fs a'biH left without signature? 
Whefa ft1>Itl Is paid, what docs the party recciying it do? GiTe the ibrms In which a 
dork or collector signs his name. 
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If the party indebted gives his note, or written promise to pay, in stead 
of cash, it may be mentioued after the words Received FaymtiU^ as in 
Bm4. 

The person indebted may have paid something on account, or may 
have charges against the party rendering the bilL Such amounts are 
called vredttB, They are placed below the items of the bill, and are de- 
noted by the letters Cr.<, as in BUI 5. The balance is obtained by finding 
the difference between the sum of the credits and the smn of the debits. 

EXAMPLES FOB PBAOTIOE. 

Copy each bill, learn the forms, find the cost of each item, 
insert it in its proper place on the right., add the several amounts, 
and see whether their sum agrees with the given answer : — 

0) 

JV. r., Feb. 23, 1806. 
Mb. IIenby Roe, 

To Tebbt & Bbown, Dr. 

To 75 yards carpeting, @, $2.50 . . , $ 
" 42 yards drugget, @ $1.87i . . . 

" 6 mats, @ $3.26 

" 18 rugs, @ $22.30 

" 81 yai-ds oil-cloth, @ $1.10 . . . 



Received Payment, 
(2) 



$776.25 



Philadelphia, March 1, 1865. 
Mbs. H. S. Seinneb, 

B^t of K. J. James. 

3 yards linen, (^ $1.25 $ 

12 pair hose, @ .75 

4 pair gloves, @ .95 

6 slceins silk, @ .05 

1 piece muslin, 44 yards, @ 55 c. . . 



$41.05 
Received Payment, 

R. J. James. 



If the piifty fadebted idves bis note. In stead of cash, where may It be men* 
tloned? What Is meant hy credits f Where are they placed? How are they do- 
noted T How is the balance obtained f 



JklAKING OUT BILLS. 127 

(3) 

Cdmnbusy Jfa^ 1, 1866. 
Messbs. Plub«b & N"lXON, 

To BOBEBT SUTTEB, Dr. 

To 7 ink-stands, @ 15 c, $ 

" 9 boxes steel pens, @ 87i o. . . . 
" 8 reams foobcap paper, @ $4 . . . 
" 6 dozen copy-books, @ 96 c a dozen 
" 3 rosewood writing-desks, @ $7.50 . 

$68.23 
Received Payment, 

Caleb Hum:', 

for ROBEBT SUTTEB. 

Trenton^ April 1, 1865. 
Mb. Ben/amih Stabk, 

Bot of DlTDLET StAEB & Oo. 

Jan. 10 8 boxes raisins, (^ $6.25 $ 

" 12 60 pounds sugar, @ 20 c. 
Feb. 16 48 pounds currants, @ 33^ c. 

" 17 120 pounds tallow, @ 16} c. 
Mar. 23 14 barrels flour, @ $10.75 

" 25 30 gallons kerosene, @ 85 c. 



$272.00 
Beceiyed Payment, by note, 

Dudley Stabb & Co. 

<^> 

Concord^ May 10, 1866. 

Mb. Riohabd Foot, 

To Db. W. S. Ceane, Dr. 
To professional services to date .... $68.00 
" medicines to date 4.35 



Ob. By cash ..... $15. 
" 5 cords wood, @ $6 30. 



$72.35 



$45.00 



Balance . . . $27.35 
Received Payment, 

W. S. Obane, 

by Asa Gbeen. 
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6. John Cox bought of Phifip Bradj, of Boston, the following 
articles :— Jan. 2, 1S65, 6 pair of gloves, at $L25; Feb- 1, 12 
shirts, at $3.75 ; Feb. 9, 18 pair socks, at 38} c. ; Feb. 13, 1 over- 
coat, at $40 ; Feb. 20, 2 ve^ts, at $8.7(>, and 2 nmbrellas^ at $3.80. 
Make out Cox^s bill, and receipt it. Atu. $122.60. 

7. James Ray, of Detroit, sold George Mott the following 
articles : — 25 pounds bee^ at 19 c. ; 8"pjur fowls, 40 pounds, at 
21 c. ; 50 pounds sansage-meat, at 12} c. ; 25 boshels potatoes, at 
50 c. ; 45 pounds of lard, at 16|c. Mott paid on account $15. 
Make out his bill, and find the balance due. Ans. $24.40. 

8. H. S. Fair, of Hartford, sold N. T. Wright, 4960 red oak 
hhd. staves, at $90 per M. ; 3575 feet hemlock boards, at t26 per 
M. ; 2240 feet white oak phmk, at $55 per M. ; 4785 feet pine 
boards, at $28 per M. The same party bouglit of N. T. M'right^ 
87 yards carpeting, at $1.50 ; 24} yards matting, at 90 c. ; 40^ 
yards oil-cloth, at $1.40. Make out Fur's bill against Wright, 
showing the balance due. Ans. $662.63. 

9. William Haight bought of Hiram See, of K. O., 42 boxes 
of oranges, at $8.12 ; 7640 pounds coffee, at 33} c. ; 2400 gallons 
molasses, at 92 c. ; 875 pounds rice, at 12 c. ; 1250 pounds sugar, 
at 12} c. See credits Haight with 400 barrels of flour, at $9.75, 
and takes Hai^^ht^s note to baldnce accomit. Maktt out bill. 

Ana, Balance, $1456.96. 

10. Mrs. Stewart, of Newark, presents her bill to P. S. Ho\f- 
ard for bosu'd, &c., as follows : — 6 weeks' board, at $8.25 a week ; 
fuel 6 weeks, at $1.20 ; gas 6 weeks, at 50 c. ; wa^ng, 7 dozen 
pieces, at $1 a dozen. Make out the bill. Ana. $66.70. 

11. Suppose you buy of D. Appleton & Co. 5 reams of note 
paper, at $8.25 ; 4500 envelopes, at $4.75 a thousand ; 24 boxes 
steel pens, at $1.12}; 6 French Dictionanes, at $1.50; 3 Photo- 
graphic Albums, at $5.75. Make out your bill. Ans. $90.88. 

12. M. Stagg, of Baltimore, sold James Quinn the following 
articles :— April 1, 1865, 24 yd. black silk, at $2.25; April 3, 2 
pieces French calico, 40 yd. eaoh, at 30 c, ; May 2, 4 dress patterns, 
at $6.75; May 9, 22} yd. linen, at $1.12. Quinn paid $55 on ac- 
count. Make out his bill, showing balance due. Ans. $75.20. 
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KxsciLXJonsona Qoutzosb oh DsaxALs and Fidirai. Moott.— What 
does the word decimal come from? How do decimals arise? How can 
you find the denominator of a decimal? Does annexing a naught to a 
decimal increase or dimmish its value? When adding decimals, where 
do 70U place the decimal point m the result ? When subtracting? When 
multiplying? When dividing? In division of decimals, when will the 
quotient be a whole number? How do we multiply a decimal by 10, 100, 
1000, &c, ? How do we divide a decimal by 10, 100, 1000, Ac. ? 

What is a circulating decimal ? What is a repetend ? How do you 
reduce a decimal to a common fraction ? How do you reduce a repetend 
to a common fraction? How do you reduce a common fraction to a 
deciinal? 

What is federal monej? How do you write federal money? Why 
are two places appropriated to cents ? How do you read federal money ? 
How do you add, subtract, multiply, and divide federal money ? What is 
a bill ? When are credits to be entered in a bill ? When must a bill be 
receipted ? What are the forma to be used by a clerk in receipting a bill ? 



CHAPTER ,XIII. 

REDUCTION. 

216. How many cents in five dollars ? 

100 cents make $1 ; in $5, therefore, there are 5 times 100 cents, or 
600 cents. Ans, 600 cents. 

We have heie changed the denomination from doHars to cents, with' 
out cbilnging the value. This process is called Reduction. We have 
reduced dollars to cents. 

217. Bedmetioii is the process of changing the denomi- 
nation of a number without changing its value. 

218. There are two kinds of Reduction : — 

1. Eednction Bescending, in which we change a higher 
denomination to a lower, as dollars to cents. Here we 
must multiply. 

21(1. How many cente In $5? What have we here done ? What Ib this process 
eaTIMt— 21T. What Is Redaction?— 218. How many kinds of Beductlon are there? 
What flcre they called? Wh&t is B^nblilra ITesV^ding ? 

6* 
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2. Seduction AsC5Xidi2i{j, in which we change a lower 
denomination to a higher, as cents to dollars. Here we 
must divide. 

219. Redaction Descendinff. 

fe41 
Example 1. — ^Reduce $41 to mills. * ^^^ 

100 cents make $1 ; in $41, therefore, there are -- - 

100 times 41 cents, or 4100 cents. 4100 C. 

10 mills make 1 cent; in 4100 cents, therefore, 10 

there are 10 times 4100 millSj or 41000 mills. . 41000 m. 

Example 2. — ^Reduce 841.375 to mills. 

Reduce $41 to cents : 41 x 100 = 4100 c. 

Add in 37 cents: 4100 + 37 = 4137 c. 

Reduce 4137 cents to mills: 4137 x 10 = 41370 m. 

Add in 6 mills : 41870 + 5 = 41375 m. Ant, 

220. RxTLB FOB Redxtction Descending. — Multiply 
the highest given denomination by the number that it takes 
of the neoGt lower to maJce one of this higher^ and add in 
the number belonging to such lower denomination, if any 
be given. Go on thus with each denomination in tum^ 
till the one required is reached, 

221. Redaction Ascending. 

Example 3. — ^Reduce 41375 mills to dollars. 

10 mills make 1 cent; therefore in 41375 10)41375 m. 

mills there are as many cents as 10 is contained L^ 

times in 41375, or 4137 cents, and 6 mills over. 10 0)4137 C., 5 m 

100 cents make 1 dollar; therefore in 4137 ^.- „t^^ 

cents there are as many dollars as 100 is con- -^**' v41.o75 

tained times in 4137, or $41, and 37 cents over. 

The last quotient and the two remainders form the answer — 141, 87 cents, 
5 mills, or $41,375. 

222. Rule for Redxtction Ascending. — Divide the 
given denomination by the number that it takes of it to 

What Is Bednction Ascending?— 219. Solve the given examples, explaining the 
several steps.r-220. What is the rule for Redaction Descending ?—-221. Eeduoe 41875 
mills to dollars.— 222. What is the rule for Bednction Ascending t 
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9710^ one of the next higher. Divide the qitotient in the 
same toay^ and go on thus till the required denomination 
is reached. The last quotient and the several remainders 
form the answer. 

223. In Example 2 we reduced $41,875, and obtained 41375 mills. 
In Example 3, we reduced 41375 miUs, and obtained $41,375. Thus it 
will be seen that Heduction Descending and Reduction Ascending prove 
each other. 

224. Bedoctlon of Federal Honey. 

In Example 1, 8 219, we reduced dollars to cents by annexing two 
naughts, cents to mills by annexing one naught 

In Example 2, § 219, comparing the result, 41375 mills, with $41,375, 
the amount to be reduced, we find it is the same, with the dollar^nark and 
decimal point omitted. 

In Example 8, § 221, comparing the result, $41,375, with 41375 mills, 
the amount to be reduced, we find that we have simply pointed off three 
figures from the right, and inserted the dollar-mark. Ilence the following 
rules : — / 

Rules fob the Reduction of Federal Money. — 
1. To reduce dollars to miUsy annex three naughts; to 
reduce dollars to cents, two; to reditce cents to miUs, one. 

2, To reduce dollars and cents to cents, or dollars, cents, 
and miUs, to mills, simply remove tJie doUar-mark and 
the decimxxl point. 

3. To reduce mills to dollars, point off three figures 
from the right; to reduce cents to dollars, two ; to reduce 
mills to cents, one. 

EXAMPLES FOB PBAOTIOE. 



Reduce the following :^- 

1. $63.47 to cents. 

2. $5,485 to mills. 

3. $2480 to mills. 

4. $56.90 to mills. 

5. $4283 to cents. 



6. $.059 to mills. 

7. $2.85 to cents. 

8. $5000 to mills. 

9. 2468 mills to cents. 
10. 2570 mills to dollars. 



223. How Is Bedoctlon Descending proved ? Bedaction Ascending f— 224. Be- 
eUe the rules for the redaction of federal money. 
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11. 8620 cents to dollars. 

12. 490000 mills to cents. 

13. 60000 cents to dollars. 



14. 66000 cents to mills. 
16. 8706 cents to'dollars. 
16. $87.06 to miHs. 

17. now many cents in 4 eagles ? (4 eagles = $40) An». 4000 o. 

18. now many cents is a double eagle worth? Ans, 2000 c. 

19. How many eagles are 8000 cents worth? 2000 cents? 

20. Hednce 428766890 mills to dollars. 

21. now many cents in $89)? In $102^ ? In $4}? 

22. now many mills in 87) cents ? In $6.62)? 

23. now many quarter-dollars equal a double eagle? 

24. now many dimes in $1 ? In $16 ? In $80 ? In $49 ? 
26. now many cents in 1 dime? In 6 dimes? In 20 dimes? 

26. now many dimes are equal to 10 cents? To 160 cents? 

27. now many half-dollars ought I to receive in change for 
an eagle? For two double eagles? 

28. now many cents is a quarter-eagle worth ? A half-eagle? 
A three-dollar yiece ? A half-dollar ? Five dimes ? 

29. Beduce each of the following to cents, and add the results: 
2 eagles ; 6 half-dollars ; 16 dollars ; 1 double eagle ; 3 quarter- 
dollars; 12 dimes; 120 mills. An$, 6967 cents. 

€onipoaBd Numbers. 

225. A Compound Number is one consifiting of different 
denominations; as, 3 dollars, 19 cents. 

226. .Compound numbers may be reduced, added, sub- 
tracted, multiplied, and divided. 

227. To show the relations that different denomina^ 
tions bear ta each other, Tables are constructed. These 
are now presented in turn, with examples in Reduction 
under each; they should be thoroughly committed to 
memory. For convenience of reference, these Tables are 
reproduced together on the last page of the book. 



22\ What Is a Componnd Nnmber?— 225. What operations may be performed 
on Compoond Numbers?— 227. For what purpose have Tables been constructed la 
connection with Comp«>und Numbers t 
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ENGLISH OR STERLING MONEY. 

228. English or Sterling Honey is the currency of 
Great Britain. 

Table. 

4 farthings (far., qr.), 1 penny, . , . d. 
12 pence, 1 shilling, . , . s. 

20 shillings, 1 pound, .,.<£. 

21 shillings, 1 guinea, .• • . giiin. 

d. tar, 

8. 1=4 

£ 1 = 12 = 48 

gnin. 1 = 20 = 240 = 960 

1 = 1^ = 21 = 252 =5 1008 

The pound mark £ is a capital /, standing for the Latin word libray a 
pound ; it always precedes the number, as £2. S. stands for the Latin 
BoliduSy a shilling; d, for denarius^ a penny; qr, for quadranj^ a farthing. 

Shillings are sometimes written at the left of an inclined line, and 
pence at the right : */- = 28. -/g = 6d. Ve = 28. 6d, Farthings are 
sometimes written as the fraction of a penny, 1 far. as ^d., 2 far. as ^d., 
3 far. as. Jd. 

The pound is simply a denomination ; a gold coin called the Sovereign 
represents it. The Sovereign is worth $4.84. The English shilling is 
worth 24^ cents, and the English penny about 2 cents. 

Guineas, originally made of gold brought from Guinea, are no longer 
coined. The Grown is a silver coin, worth 6 shillings. 

229. In the twelfth century, some traders from the Baltic coasts, 

called by the people Easterlings because coming from regions farther cast, 
were employed to regulate the coina«]ce of England. From these Easterlings 
the currency took the name of Sterling Money. 

EXAMPLES FOB PBAOTIOB. 

230. Recite th« rules for Reduction, § 220, 222. 
Example 1. — ^Redace £5 19s. 3 far. to farthings. 

22$. What is English or Sterlln? Money ? Secite the Table of Sterling Money. 
THiat is the i)oand mark, and where does It stand ? What do «., </., and gr., stxind 
for ? How arc shillings sometimes written ? How are fiirthings sometimes written ? 
Is the pound a denoininatton or a coin f What represents It ? What Is the werelfm 
worth r The English shilling f The English penny ? Why were guineas s^^t called ? 
What is the Crown ?~229. From whom did sterling money receive its name ?««28(l. 
Go through and explain the given examples in Eednetion. 



134 BEDUCnON. 

This is a case of Reduction Descending. Multi- £q -^^^ g ^^^ 

ply the £5 by 20, to reduce them to shillings, be- 20 * 

cause 20 shiUings make a pound. Add in the 19 

shillings. 1198. 

Multiply 1198., thus obtained, by 12, to reduce 12 

them to pence, because 12 pence make a shilling. 1428d. 

There are no pence in the given number to add in. ^ 

Multiply the 1428d., thus obtained, by 4, to re- ^ ^ . 

duce them to farthings, because 4 farthiags make a o71o lar. Ans, 
penny. Add in the 3 farthings. Ans, 5716 far. 

Example 2. — ^Eedace 15383 for. to pounds, shillings, &c. 

This b a case of Reduclion Ascending. Divide 
4) 15383 far. ' 15383 far. by 4, to reduce them to pence, because 

' 4 farthings make a penny. 

12 ) G3-15 d. 3 far. DiviJe the quotient, 3845d., by 12, to reduce it 

otn"^ '^^lOq Hrl ^^ shillings, because 12 pence make a shilling. 

M^ 2:^^a. uu. jj.^. j^ ^^^ quotient, 820s., by 20, to reduce it to 

£16 pounds, because 20 shillings make a pound. The 

Ans £10 5M * quotient and the several remainders form the 

* ' answer. — Always mark the denominations through- 

out, as in these examples. 

ExAMPLB 3. — ^Reduce £457 to fartliings. 

"We may here proceed as above, or 
we may somewhat shorten the opera- 
tion. Looking under the Table on 
page 133, we find £1 = 960 far. Then 
in £467 there are 900 times 467 far- 
things. When, then, the number to 
be reduced has but one denomination, 
we may multiply at once by the num- 
ber that connects it with the denomi- 
nation required. 

4. Eeduce £7 5s. lOd. 3 far. to farthings. Atis. 7003 far. 

5. Reduce £47 5s. 2d. 1 far. to farthings. Ans, 45369 far. 

6. Reduce £1 5id. to farthings. Ans, 981 far. 

7. In 18s. 3 far. how many farthings ? Ans, 867 far. 

8. Reduce 4963 far. to pounds, &;c. Ans, £5 3s. 4d. 3 far. 

9. Reduce ^ ^/^ to farthings. Reduce '/g to pence. 

Prove by reducing the answers obtained back to shillings. 

10. In £8000 how many pence? 

11. How many farthings in ^/^ ? In i V"? ^^ 8s. 3}d. ? 

12. How many sovereigns are 12480 pennies worth? 

13. How many pence are 840 sovereigns worth ? 

14. Reduce 560 guineas to farthings. Ans. 564480 far. 



20 


£1 = 960 far. 


9140s. 
13 


£457 
960 


109680d. 
4 


27420 
4113 


438720 far. 


438720 far. 
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15. Reduce 118567 far. to pounds, &c. Am, £128 lOs. IJd. 

16. Reduce £3 10s. to pence. Reduce Ids. 9d. to pence. 

17. How many pounds, &c., in 15199 pence? In 189s.? 

18. How many crowns are £25 equal to? 

1 crown =: 5fl. How many crowns in £1, or 208. ? How many in £25 f 

19. How many pounds are 100 guineas equal to? 

20. Reduce 7643s. to pounds ; to guineas. 

21. Reduce £1000 to farthings. 

22. Reduce 4800000 far. to pounds, &c. 

23. In 24000 far. how many crowns ? Ans. 100 crowns. 

24. A subscribes £500 for the poor ; B, 500 guineas. Which 
subscribes the most, and how much ? Am. B £25. 

TKOY WEIGHT. 

231. To express weight, three different scales are used, 
caUcd Troy, Apothecaries', and Avoirdupois Weight, 

233. Troy Weight is used in weighing gold, silver, 
coins, and precious stones; also in philosophical experi- 
ments. 

Table. 

24 grains (gr.) make 1 pennyweight, . . pwt. 
20 pennyweights, 1 ounce, . . . . oz. 
12 ounces, 1 pound, . . . « lb. 

pwt. gr. 

oz. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 = 240 = 5760 

The Troy pound is the standard unit of weight of the United States 
and Great Britain. It is equal to the weight of 22.794377 cubic inches 
of distilled water, at its greatest density. 

233. The denominations grain and pennyvDeight take their name from 
the fact that silver pennies were once, coined, required by law to equal in 
weight 32 grains of wheat from the middle of Uie ear, well dried. The 
value of the penny being afterwards reduced, the number of gnuns in the 

231. Name tho different scales used to express welsrht.— 282. For what is Troy 
Wcisrht used? Recite the Table of Troy Weight What is the standard unit of 
weight of the United States? To what is the Troy poand equal?— 288. Why arc 
the grain and pennyweight so called ? 
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pennyw^ght was also reduced to 84.^0e. stands for the 8patiish word 
oma, an ounce. 

28 !• Troy Wdgbt takes its name from Troyee, a town of France, 
whence it was carried to England by goldsmiths ; or, according to others, 
from Troy Novant, an old name applied to London. 

SXAMPLBS VOB PBAOTIOB. 



1. Reduce 30 lb. 8 oz. to pwt. 

Which kind of Beduction does this 
fall nnderf Becite the rale ($220).— 
Maltiply the 801b. by 12, to redaoe them 
to ounces; add in the 8oz. Maltiply the 
ounces thus obtained by 20, to reduce 
them to pwt; there being no pwt. to 
add in, this result is the answer. 

801b. 8oz. 
12 



863 oz. 
20 



2. Reduce 7681 pwt. to pounds, 
&c. 

Which kind of Beduction does this 
&n under ? Beeite the rale (S 222).— As 
20 pwt. make an ounce, divide the given 
pennyweights by 20, to reduce them to 
ounces. Divide the ounces thus oDtained 
by 12, to reduce them to pounds. The 
last quotient and the remainder form the 
answer. 

2[0)768|lpwt. 
12)884 oz. Ipwt. 
"~321b. 
Am. 821b. Ipwt. 



Am. 7260 pwt. 

8. Reduce 61b. 4oz. 8 pwt. 5 gr. to grains. Am. 86557 gr. 

4. How many grains in 11 oz. 19 pwt. 23 gr.? Ans. 5759 gr. 

5. In 1200f lb. how many pexmyweights? Am. 288180pwt 

6. Reduce 9999 gr. to pounds. Am. 1 lb. 6oz. 16 pwt. 15 gr. 

7. Reduce 999 pwt. to pounds, &c. Am. 41b. loz. 19 pwt. 

8. Reduce 1561 oz. to pounds, &o. Ans. 1801b. loz. 

9. Reduce 18 pwt. 4gr. to grains. Am. 436 gr. 

10. Reduce 11000 grmns to lb. Am. 1 lb. 10 oz, 18 pwt. 8gr. 

11. In 251b. 17 pwt. how many grains? 

12. In 871b. 5oz. how many pennyweights? 
18. In 8543 grains, how many poinds^ &c* ? 

14. Reduce each of the following to pounds, and add the re- 
sults: 4032Cgr.; 960 oz.; 6960 pwt. -4n<. 1161b. 

15. Reduce the following to grains, and add the results: 5 \b» 
1 pwt. 18 gr.; 11 oz. 17 pwt. ; 101b. 4oz. 11 pwt. Am. 94314 gr. 

16. How many ounces in four lumps of gold, weighing 7 pwt, 
13 pwt., 15 pwt., and 18 pwt. ? Am. 2 oz. 18 pwt 



284. From what does TVoy Weight take its name T 



APOTHMCAiHBS* WEIGHT. 1S7 

17^ What is the weight in pobnds of a silver tea-pot ifeighing 
200 pwt., and 24 lable-spoons of 35 pwt. each ? Am. 41b. 4 oz. 

18. How many pounds of g6ld will a mina* dig in a year of 
865 days, if he averages 6 pwt. daily? Ans. 91b. 1 oz. 10 pwt. 

APOTHECARIES^ WEtGHT. 

235. Apotheearieg' Weight is used by apothecaries in 
mixing medicines. They buy and sell their drugs, iu 
quantities^ by Ayoirdttpoia Weight. 



- 


Table. 




20 grains (gr.) 
3 scruples, 
8 drams. 


make 1 scruple, • . sc. or 
1 dram, . . dr. or 
1 ounce, , . oz. or 


3. 

3. 

3 • 


12 ounces, 


I pound, . .lb; or 


ft. 


»z. 

lb. 1 
1 = 12 


dr. 1 =s 20 
1 zc 8 5= 60 

= 8 = 24 = 480 
-« 9S ** 288 •«. two ^ 


« 



Tbe <ml/ difference betf«%en A]iothecaiie8' aiid Troy Wei^t lies ia the 
divisioD of tbe ounce.. The grain, ounce, and poupd, are the s^one in both. 

EXAMPLES FOB PBAOTICE. 

1. Redace 9247 gr. to poimdg, &c. Ant. lib. 7 § 2 3 7gr. 

Which bind of Redaction does this eieample feXk niider P. Beettethe cole (S 222^ 
Name the nambers In order, by which wc ^ust divide Prove the answ^sr by reduc- 
ing it back to grains. 

2. Redjdce 9 1 6 3 1 S 7 ^. to grains. An». 4707 gr. 

Whi(^ kiBd or Redn«tlett 4oe9 this example &I1 nnder f- Seotfte the rlile (§ 220). 
Kame the nonbers in order, by which we must mnltlply. Why do we not first 
muUlply by T2 ? ' \t drools had been the highest denomination given, by what would 
we have mnltiplied first: ? How can yon prove the answer f 

8. Reduce 15648 gr. to pounds, &c. -^tm. 21b. 8| 4 3 23 8gr. 

4. Reduce 1 lb. 11 1 2 3 5 gr. to grains. Arts, 11165 gr. 

5. Reduce 47689 to pounds, .&c. At^, 16 lb. 6 oz. 8 dr. 2 so. 

■ — IM.ilJ ■— ■ ■.■■ .■■».. M l -- ■■■!.■ Ml. -I ^■ -pi- Ml ■■..-. , H ^Mi I I - ■ 1 ■■ » — 

285. By whom is Apothecaries' Weight used? By what do they bny and sell 
their dmgs in quantities ? Becite the Table of Apothecaries* Weight What is the 
only difference between Apothccartes^ and Troy Weight? 
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6. Reduce 91b. 5 dr. to Bcrnples. Atu. 2607 sc. 

7. Reduce 843 dr. to pounds, &c An$. 8 lb. 9 1 3 3. 

8. Reduce 14 lb. 8 oz. to drams. 

9. Reduce 80019 gr. to pounds, &o. 

10. In 2 lb 8 I 4 3 13 11 gr. how many grains? 

11. Reduce the following to grains, and add the results: 
lib. Igr.; 10 § 23 ; 5 3 Igr.; 3tt). 13. Ans. 28202gr. 

12. Reduce the following to pounds, and add the results: 
11620 gr.; 960 dr.; 864 sc.; 144 oz. Ans. 271b. 

13. How many doses of 15 gr. each will 6 dr. of calomel make ? 

Bedace 5 dr. to grains. How many times are 16 grains contained therein ? 

14. How many grains in this mixture: benzoin, 2 1 ; cascarilla, 
2 3 ; nitre, H 3 ; myrrh, 23; charcoal, 8 § ? Ans, 2650 gr. 

Kednce each item to grains ; then add. 

15. A druggist put up 24 powders of calomel, of 10 gr. each ; 
if he had 1 oz. of calomel at first, how many grains will he have 
left? 

AVOmDUPOIS WEIGHT. 

236. Avoirdupois Weight is used for weighing aU arti- 
cles not named under Troy and Apothecaries' Weight ; 
such as groceries, meat, coal, cotton, all the metals except 
gold and silver, and drugs when sold in quantities. 

Table. 
16 drams (dr.) make 1 ounce, . . . . oz. 



16 ounces, 
25 pounds, 
4 quarters, 
20 hundred-weight, 


1 pound, ... lb. 
1 quarter, . . . qr. 
1 hundred-weight, cwt. 
1 ton, . . . . T. 


qr. 
cwt 1 = 
T. 1=4 = 
1 = 20 = 80 = 


OK. dr. 

lb. 1 = 16 

1 = 16 = 256 

25 = . 400 = 6400 

100 = 1600 = 25600 

2000 = 82000 = 612000 



286. For what is Avoirdapois Weight used ? Beclte the I^ble. 
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237. Aw>irdupo'9 is derived firom the French words avoir, property, 
and /x>t</r, weight. — Cwt, the abbreviation for hundred-weight, is formed 
of c for centutii^ one hundred, and wt for weight 

238. Formerly 28 pounds made a quarter, and 112 pounds a hundred- 
weight, in the United States, as they still do in Great Britain. But it is 
DO longer customary to allow 112 pounds to the hundred-weight, except in 
the cjkse of coal at the mines, iron and plaster bought in large quantities, 
and CSnglidh goods passing through the Custom House. 

Twenty hundred-weight of 112 poimda make a ton of 2240 pounds, 
which is distinguished as a JUuig or Gross Ton. 

239. The Avoirdupois pound weighs 7000k^min8 Troy, and is there- 
fore greater than the Troy pound, which concMns 5760 grainsi. The 
Avoirdupois ounce weighs 437^ gnuns, and b therefore less than the Troy 
ounce, which contains 480 grains. 

lib. Avoir. = 7000 gr. = lib. 2oz. llpwt. 16 gr. Troy. 
1 oz. Avoir. = 437igr. = 18pwt. Sjgr. Troy. 

1 lb. Troyor Apoth. = 5760 gr. = IS^VjOZ. Avoir. 
1 oz. Troy or Apoth. == 480 gr. = lyVs o*- -A-Voir. 

EXAMPLES FOB PBAOTIOB. 

1. Reduce 10 cwt. to drams. 

Looking among the equivalents under the Tahlc, we find 1 cwt = 25600 dr. 
Then 10 cwt. s 10 x 25600 dr. Aum, 256000 dr.— When tliere aro no intermediate de- 
Aomlnatiuns, the Table of equivalents can thus be used with advantage. 

2. Reduce 48151b. to hundred-weight. 

In the Table of equivalents we find 1 cwt = 100 lb. Then in 4S15 lb. there are 
OS many cwt as 100 lb. are contained times In 4815 lb. Arts. 48 cwt 15 lb. 

3. Reduce 3 T. 15 cwt. 16 lb. 5 oz. 5 dr. to drams. 

Which kind of Beduction does this example (hll under ? Bepeat the Bule (§ 220). 
What numbers must we multiply by ? Prove the result Ana. li)24181 dr. 

4. Reduce 294400 oz. to tons, &c. 

Which kind of Reduction does this example fall under ? Bepeat the Bule (§ 222). 
Mention the successive dnisors. Prove the result 

5. Reduce 1 T. 15 lb.' to ounces. Arts. 32240 oz. 

6. Reduce 1792512 dr. to tons, &c. Ans. 3T. 10 cwt. 21b. 

7. How many pounds in two loads of 2^ tons each ? 

237. From what Is the word avoirdupois derived? Of what is the abbreviation 
•tot. formed? — 288. How many pounds formerly made a hundred-welfrht? In what 
alone is it now customary to allow 112 lb. to the hundred- weight? What is a Long 
Ton ?— 239. How many grains in the avoirdupois and the Troy pound respectively? 
In the avoirdupois and the Troy ounce ? What is 1 lb. avoir, equivalent to in Troy 
weight ? What is 1 lb. Troy equivalent to in.avoirdupois weight ? 
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8. Hov matij pounds 4ii fbar load» of: ^ tons each ? 

9. How many drams in 12| tons? 

10. Reduce 2^ lb. 3 oz. 14 dr. to drams. 
11^ ilow maojr tons, ^^, 111.94500 o& ? 

12. Redace2T. 2cwt. 2qr. 21b. 2 02. 2 dr. to drains. 

13. now many drams in 27 long tooii t . Ana. 15482880 dr. 

14. la 42^ long tons how many {K)imds? Ans* 95200 lb. 

15. Reduce 5 T. 1 cwt. 181b. to drams. Ans, 2588928 dr. 

16. Hednce the following to drams, and add the results: 7^ 
tons; 2i long tons; 11 cwt.; 41b, 4 02. Am. 5284928 dr. 

17. Reduce the following to hundred^weight, and add the re- 
sults: 8400 oz.; 17001b.; 281600dr. ; 28 qr. * ^n*. 89 cwt. 

18. How many more pounds in 1 long ton than 1 common 
ton ? In 25 long tons than 25 common tons ? 

19. If a coal-merchant buys a cargo of 200 long tons, and sells 
200 common tons, how many pounds has he left ? How many 
common tons? How many long tons? Am. 21f long tons. 

20. How many two*ounce weights can be made out of 50 
pounds of brass? 

21. How many five-pound weights can be made out of 5} cwt!. 
of iron? Out of 6i cwt.? 

22. How many more grains in 1 lb. avoirdupois than in i 1\l 
Troy ? (See § 239.) . In 14 lb. avoir, than in 14 }b. Ttoy I 

23. How many pounds Troy are 1441b. avoir, equal to? 

How many petAM to 1 lbs »Tolr. t How many In 144 lb. avoir? Hoir many lb. 
Troy in these, if 1 lb. Troy contains 57C0 grains? 

24 Reduce 1^25 lb* Troy tot avoirdapois pounds. 

25. Reduce 875 oz. apothecaries' tireight to pounds avoir. 

Botr many gxains in 1 oz. apoth. t How many in 875oz. ? Bednee these'grains 
to pounds ayoifdupois. 

2Q. Reduce 2880 oz. avoir, to Troy ounoes. . . Ans. 2625 oz. 

27. What cost 54icwt.ofpork, at lie. a pound? -4n«. |599.50. 

28. What cost 26 cwt. of hams, at 6d. a lb. ? Am. £65, 

29. What cost 9 T. of iron at Ifd. a lb. Am. £181 5«K 
80. What cost 475 T. of iro% at $4.50 a cwt. ? 

Bl. What ooBt lOOf cwt. of cheese, at 10c. -a peimd ? 
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■ 240. MlSCELtAN«OtJS TitBLB. 

The pounds in thisf Table are avoirdupois. 

1 4 pounds, . . 1 stone of iron or lead. 

60 pounds, . . 1 bushel o£ wheat. 
100 pounds, . . 1 quintal of dried fish. 
100 pounds j . i 1 eask of raMns. 
196 pounds^ . , 1 barrel of flour. 
200poundSj . ; 1 bar. of beef, pork,- or fish. 
280 pounds j . . 1 bar. of salt at the N. Y. State works. 

EXAMPLES FOB PBAOTIOE. 

Irf How many onnces in 14 stone ? Arts. 8186 oz. 

2. How many stone are fr cwt. equal to ? Ans. 50 st. 

B«d'uco 7 cwt to ponnda. Divide by the number of pounds in 1 stone. 

3. How many barrels will 98 cwt. of flour make ? 

4. At 7 c. a pound, what eost 46 quintals of cod-fish ? . 
6» How many bushels in 830 lb. of wheat? 

6. If flour is $9.80 a barrel, how much is that a potknd ? 
Y. How many hundred- weight in 25 barrels of salt bought 
al ihe K. Y. State salt works ? 

8. How m^y seven-pound boxes can be filled from 21 casks 
4)tTaisin»?; 

9. ff I of a barrel <5f flour is sold, how many pounds remain 
in the barrel? 

10. At 2d. a pound, what cost 12ff qtiintflls of dried fish? 

LOKG OR IJ5EAK MEAgUBEi 

241. There are three dimensioTis : length, or distance 
from end to end ; breadth, or distance from side to side ; 
and thickness, or distance from top to bottom. 

A line bas length ; a surface, length and breadth ; a 
solid, length, breadth, and thickness. 

240. Beetle the iilscelltoeons Table. What kind of ponnds are these ?— 241. How 
many dfmenstosiS are Ihtoret !Efafii6 and define t^cxa. Vthitiix of these dlxncnslona 
has a line? Aaar&cef A solid? 



142 



BEDUCnON. 



242. Long or Linear Keaiore is used in measuring 
length and distance. It begins with the inch. 



1 inch. 



Table. 
12 inches (in.) make 1 foot, 



3 feet, 
5^ yards, 
40 rods, 
8 furlongs. 



1 yard, . 
1 rod, . 
1 furlong, 
1 mile, . 



ft, 

yd. 

rd. 

fur. 

mi. 



m. 
1 



ftir. 
1 = 
= 8 = 



rd. 

1 

40 

320 



7d. 

1 = 

5i = 

220 = 

1760 = 



ft. 

1 

8 

Ui 

660 

5280 



in. 

12 

86 

198 

7920 

63360 



243. The following denominations also occur : — 



The Line 
The Hand 
The Span 
The Cubit 



T*-/ inch. 
4 inches. 
9 inches. 
18 inches. 



The Pace = 3 feet. 

The Fathom = 6 feet 

The Geographical Mile = l^^j + mL 
The League = 3 miles. 

The Hand is used in measuring the height of horses ; the Fathom, in 
measuring depths at sea. The mile of the Table (5280 feet) is the land 
mile recognized by law in the United States and England, and is therefore 
distinguished as the Statute Mile.' Tlie land league consists of 8 statute 
miles ; the nautical lea^e, of 3 geographical or nautical miles. — ^A vessel 
is said to run as many inots as she sails geographical miles in an hour. — 
Bods are sometimes oaXLedpoleSy or perches, 

244. Cloth Measube. — ^In measuring drygoods, as 
cloth, musliuy Jkc, the yard of long measure is used, divid- 
ed into halves, quarters, eighths, and sixteenths. The six- 
teenth of a yard, also called a Nail, contains 2 J inches. . 

242. For what Is Loiij^ or Linear Measare used? Beclte the Table of Long 
Measure.— 243. To what is the Lino eqaal ? The Hand? The Span? TheCubil? 
The Pace? The Fathom? The G<>oj!raphica1 Mile? The Leagrue? What is the 
Hand used in measuring? The Fathom? How is thd mile of the Table (5280 
feet) distinguished? Of what does the land league consist? The nautical league? 
What Is meant by a vesscrs running a oertain number of i^note ?— 244. What is 
used in measuring diygoods? What is the sixteenth of a yard somettmea called? 
How many inches in a Nail ? 
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The £11, which in Flanders consists of 3 qr., in Eng- 
land of 5 qr., and in France of 6 qr., is not used in the 
United States. 

XZAMPLBB FOB PBAOTXOS. 

1. Eediice 3584 inches to rods, &c. 

Divide by 12, to redaoe to feet Di- 

12) 3534 in. ▼ide the quotient by 3, to reduce to yardsi 

Q\QQi ft A ;« Divide the quotient by 6J, or -y*, to reduce 

ajzy^n. oin. ^ ^^^^ r^^, ^^^^ j^^ j^^ multiply by 

d8 yd. the fraction inyerted -^. Multiplying by 

2 2 reduces the yards to half-yards, and on 

llTi96 half-yd. dividing by 11 we get 17rd., and 9half- 

^ ^ yards remainder. But 9hf.-yd = 4iyd. 

17 rd. 9 hf.-yd. = 4 yd. IJ ft. Adding to this the first re- 

17 rd 4 yd 11 ft munder, 6 inches = ^ ft., we get Ana. 

|ft! 17rd. 4yd. 2ft. 

A V7 — \~~i — 1 aft ^^^ multiplying by ft-, therefore, to 

A.tU, lira. ^ ya. J it. reduce yards to rods, if (here is a remain' 

tier, divide ithy'i^to bring U to yards, 

2. Reduce 5 mi. 8 for. 10 rd. to inches. Am. 342540 in. 

Multiply 5 mi bj S, and add In a Multiply thii result hy 40, and add in la 
Multiply by 5|, by 8, by 12. 

3. In 7860 inches how many rods, &g. ? 

4. In 61 miles how many feet ? (5280 x 6^) 

5. Reduce 6 fur. 5 rd. 1 yd. 2 ft;, to inches. 

6. Reduce 12012 inches to rods, &c. Ans. 60 rd. 3 yd. 2 ft. 

7. How many inches in 3f miles? ^ Ans. 237600 in. 

8. Reduce 54954 inches to furlongs, &c. Ans. ^ fur. 37 rd. 3 yd. 

9. Reduce 134507 ft. to miles. Reduce 5000 rd. to miles. 

10. How many leagues (§ 243) in 9600 rods ? Ans. 10 leagues. 

11. How many feet high is a horse whose height is 15 hands ? 

12. How many paces in 1 mile ? In 10 rods? 

13. Reduce 14640 ft. to mi. Ans. 2mi. 6fur. 7rd. 1yd. 1ft. 6in. 

14. Reduce 87844 in. to higher denominations. 

Ans. Imi. 3 fur. 3rd. 3yd. 1ft. 10 in. 

How many quarters in the Ell of Flandei-s or Flemish EH ? In the English EH ? 
In the Freneh EU ? Is the ell used in the U. S.? Solve Example 1, ezplt.ining the 
Btepii After multiplying by ^t, to redooe yatda to roda^ if there ia a Kiaatade^ 
what must be done with it T 
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15. Reduce tbe foUowiog- tp miks^ and add thib results: 
60720 ft. ; 1^ fur. ; 126720in.,;. 8800 yd, , . An$. 20 mUed. 

16. Hedace the following to inches, and add tl^e r^snltii; 89 rd. 
2ft.; efiir. 5 in.; Imi. 6yd. 1ft. -in*. 118823 in. 

17. How numy imi^ wijil a wljteoL 6 ft. arpiind, torn in going 
5 miles? 

How many feet in 5 miles ? How masy liaei 9x6 ^tL ebataiirtd fhcrain f 

18. In 108 inches how many cnbits? (See §243.) Howmany 
spans? How many hands? How many lines? 

19. How many feet deep is the water in a certain bay, if 
soundings show a depth of 140 fathoms? 

20.. About how many statute miles are 15 geographical miles 
equdl to ? 

21. How long wiH it take & vessel rumung 10 knots to sail 12 
nautical leagues ? Ans, 3| hours. 

22. Sound moves 1120ft. in a second. How.fer off is a thun- 
der-cloud, when the clap is heard 11 seconds after the flash is 
seen? Ana* 2^ mi. 

23. How ix^any inches long is a piece of muslin containiDg 44 
yd.? How many nails in the same piece? (16 nails = 1yd.) 

24. Bought three pieces of silkcotitaihiHg 87, 88, and 89 yards. 
How many pieces half a yard long can be cut fi-om them ? 

25. How many sixteenths in 23J yards ? • 

26. How many nails in 4i yards of cloth ? 

27. What cost 6 yd. 1 nail of cl<Ah, at $6.40 a yard? 

InailsfVyA- $6.40 X 6jV 

SURVEYORS' MEASURE, 

245. A Surveyor is one who measures land. In meas- 
nring land, Ounter's Chain (so called after an eminent 
English mathematician, who invented it) is commonly 
nsed. Its length is 4 rods, or 22 yards, and it is divided 
into 100 links. 

S4^ .W^at is a ^pr^tyor ? In inoibBiurinf jand, what ia oonuaonly uaed t How 
long Is Ganter*8 Chain? 
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Table. 
7.92 inches (in.) make 1 link, .... 1. 
100 links, 1 chain, . . . ch. 

80 chains, 1 mile, .... mL 

1. In.. 

ch. 1 = 7.92 

ml. 1 = 100 = 793 

1 = 80 = 8000 = 63360 

Links may be written decimally, as hundredths of a chain. 4 ch. S2 L 
= 4.32 ch. 

246. 1 chain = 4 rods. Hence, to redttce chains mid links to rodsy 
write the links as the decimal of a chairiy and multiply by 4. Multiply 
this result by 6 J^ to reduce to yards, or by 16J; to reduce to feet. 

EXAMPLES FOB PBAOTIOE. 

1. Eeduce 40 ch. 25 1. to feet 

40.25 X 4 = 161 rods = 2656^ ft Ans. 

2. Eedace 3 oh. 15 1. to inches. Atis. 2494.8 in. 

3. A surveyor finds the distance between two bridges to be 
340 chains ; how many miles apart are they ? 

4. A farmer runs a fence on each side of a lane 20 chains in 
length. How many yards of fence does he put up ? Ans, 880 yd. 

5. An oblong field is 16 ch. in length and 
10 ch. in width. How many feet long is the 
fence that encloses it ? Ans, 8800 ft. 

Tho field has four sides, two of them 15 ch. long, and 
two 10 ch. long. Find, by addiflon, the length of all four 
sides in chains; then reduce to feet. 

6. How many rods long is a fence that surrounds an oblong 
field 12 chains long and 9 chains wide? Aiu. 168 rd. 

7. A man walks round a three-sided field, whose sides measure 
respectively 10, 8, and 4 chains; how many yards does he walk? 

SQUARE MEASURE. 

247« Square Measure is used in measuring surfaces ; 
such as land, the walls of rooms, floors, <fcc. 

Becite tho Table of Surreyors' Measoro. How may links be written ?— 246L Give 
the rule for. reducing chains and links to rods.— 247. In what is Square Measure used? 
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248. A Square is & figure that has 
ibur equal eidee perpeadicnlar one to 
auother, — that is, leaning no more to 
one eide tlian the other. 

A Square Inch ia a square whose 
Bidee are each an inch long. A Square 
Foot is a square whose sides are each 
a fuot long. 




Table. 


144 square inches (sq. 


in.), I square foot, Bq. ft. 


9 square feet. 


1 square yard, aq, yd. 


30J square yards. 


1 square rod, sq, rd. 


40 squaro rods. 


1 rood, . . . . R. 


4 roods, 


1 aero, .... A, 


C40 acres. 


1 square mile, sq. mL 




»q.ll •i.lii. 




•ITd. 1 = 144 




1 - 9 - 1296 


E. "1 = 


80i = 2131 = 88204 


A. 1 = to = 


iaiO= 10890= 1508160 


nt 1 - i- 160 = 


48*0 - 436BO - 6272640 


= eiO = 2500 = 102400 = 


8097600 = 278T8400 = 1011489600 



1 

249. Stone^utten often estimate their worii by tbc square foot ; 
terera and paveni, by the aquara yard. 

250. 13 incbea make a foot, but 

144 iqaare inches make a iqtiare foot. 
Why t — Look *t llie figure on the right 
Suppose each of its Bides to be 1 foot S 
long ; it will then represent a square '§ 
fboL Eadi side ia divided into 1 2 equal ^ 

Earts, rcpraaenting inches. By drawing " 
QC8 acroBB the figure from the inch „ 
divisions, ve fonn a Dumber of small j 
squares, each of which represeols 1 " 
squaro inch. It will be seen that the 
1 sq. ft. contains 12 rows of 12 squarB 
inches each, making in itll 114 sq. in. 

Bo, 1 jd. = 3ft. Then 1 Bq. yd. = 3x8 (9) eq. ft. 

1 rd. = 61 yd. Then 1 sq. rd. - 6i x 6^ (SOJ) sq. yd. 



aSqiurcT Wlmt ts a Sqasro lii 



ASqaare Footr Eoritc Iha 
it, ptastenn, and pavers oflna 
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251t Roods and acres have no corresponding denomination in linear 
measure ; hence we do not say sqttare roods or square acres. — A square 
rod is also called tipolc or perch (P.) ; and a square mile of land, a necHon. 
A township is a subdivision of a county, containing 86 square miles or 
sections. 

252. The space contained in a surface is called its 
Area, or Superficial Contents. To find the area of a- 
four-sided figure whose sides are perpendicular one to 
another, multiply the length by the breadth. 

The length and breadth must be in the same denomination, and the 
ajiswer will be in the corresponding denomination of square measure. 

Thus, in the figure, the length is 12 in., the breadth 12 in. ; the area 
is 12 X 12 sq. in. A length of 12 in. and breadth of 2, give an area of 
12 X 2 sq. in., as will be seen by counting the squares in the two uppermost 
rows of the figure. A length of 12 in. and breadth of 3, make an area of 
12 X 8, or 36, sq. in., &c. 

253. Surveyors, taking the dimensions of land in chains, 
on multiplying the length and breadth together, get the 
area in square chains, 10 of which make an acre. Hence, 
to reduce square chains to acreSy divide by 10. 

EXAMPLES FOB PRACTICE. 

1. Reduce 10638 sq. ft. to square rods, &c. 

Divide by 9, to reduce to sq. yds. 9) 10638 sq. ft. 

Divide the quotient by 30}, or -^Ji, to — r^^ ^^ , 

reduce to sq. rods. To divide by H^, ^^^^ ®^- ^^' 

multiply by the fraction inverted -rfr- 

Multiplying by 4 reduces the sq. yds. to 121)4728(39 sq. rd. 

quarters of a sq. yd., and on dividing by 363 
121 we get 39 sq. rods, and 9 quarters 
of a sq. yd. remainder. Reduce the re- 
. mainder to sq. yards by dividing by 4. 

After multiplying by tIt> Sierefore, 4) 9 qnarter-sq.-yd. 

to reduce square yards to square rods, "2 J sq. yd. 

if there is a remainder^ divide it by ^^ to * H» J • 

brinff it to square yards. Ans, 39 sq. rd. 2^ sq. yd. 

2. Reduce 1793664 sq. in. to roods. Ans, 1 R. 5 P. 22|sq. yd. 

251. Why do wc not any square roods or sgtiare acresi "What Is a Bqnnrc rtxl 
alao called P What Is a Section ? What is a Township ?— 253. What is meant by the 
Area or Superficial Contents of a surface ? Give the rule for finding the area of ;i four- 
Bided figure whose sides ore perpendicular one to another. What will be the dcnomi- 
nation of the answer? Apply this rule In the given example.— 268. How many 
square chains make an acre? Give the rule for reducing square chains to acrefa. 
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8. Redace 3 A. 27 sq, rd. to square inches. Ans. 19876428 sq. in. 
4. Reduce 1118448 sq. in. to sq. rods. Am. 28sq.rd. 16 sq. yd. 
6. In 3 sq. mi. how many perches ? 

6. How many acres in IJ sections (§ 251) ? 

7. How many acres in a township (§ 261) ? 

8. Reduce 262683 sq. ft. to acres, &c. Am. frA. 4 P. 26 sq.yd. 

9. Reduce 45 A. 3 R. 21 P. to poles (§ 251). Am. 7341 P. 

10. How many sq. yards in a garden 5 rd. long by 4rd. wide? 

See §253. 6 rd. x 4 rd. = 20 sq. rd. Eeduce 20 sq. rd. to sq. yards. 

11. How many sq. yards in a court, 20 ft. long, 18 ft. wide ? 

12. A piece of land is 46 chains in length and 80 in breadth. 
How many acres does it contain (§ 253) ? Ans. 135 A. 

13. How many acres in a field, 40 rd. long, 24 rd. wide ? Ana. 6. 

14. How many square rods in a garden 100 feet by 90 ? 

15. In a tract measuring 60 chains in length and 63.60 chains 
in width, how many acres? Am. 821 A. 

16. How many square yards of oil-cloth will be required to 
cover an office 18 feet by 14 feet ? 

17. How many yards of yard-wide carpeting will be needed to 
cover a room 27 feet by 16 feet? Am. 48 yd. 

18. At 36 cents a square yard, what will it cost to plaster a 
wall 16 feet high and 64 feet long? Am. $31.50. 

19. What will I^q the cost of a piece of land 80 rods square, at 
$46.50 an acre? :. ^7i9. $1820. 

CUBIC MEASURE. 

254. Cubic Measure is used in measuring bodies, which 
have length, breadth, and depth or thickness ; as stone, 
timber, earth, boxes, &c. 

255. A Cube is a body bounded by six equal squares. 
A Cubic Inch is a cube, one inch long, one inch broad, 

and one inch thick. Each of its six sides, or faces^ is a 
square inch. 

254. In what is Cubic Measure used ?— 25S. What is a Onbef What is a Cubic 
Inch? 



CUBIC HBABUBE. 

The en^ving represents a Cubic Yard. 
It is 1 jard, or 8 feet, in length, breadth, 
and depth. It will be seen that each of 
its six fluxa is 1 square jaril, or S (3 x 3) 
square feet t! 

The top of thifl cube contains 9 square «-_ 
feet Hence, if it were only 1 foot deep, 5 1 
it would contain 9 cubic feet Aa it is 3 '^ 
feet deep, it contains S times 9, or 27, '• 
cubic feet Henca 27 cul^o feet m^e 1 
cubic jacd. 

So, 12x12x12, or 1728, coble inches mikkel cubic fa 
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Table. 
1?28 cubic incheB (ca. in,), 
27 cubic feet, 
40 cu. ft. of round, or 
60 cu. ft, of hewn timber, 
IC cubic feet, 
8 cord feet, 



1 cubic foot, cu. ft. 
I cubic yard, cu. yd. 
1 ton or load, T. 

I cord foot, . . cd. ft, 
1 cord, Cd. 



1 = 8 = — = 128 = 221184 

256. '^e ton in this Tubte is a measured ton ; the nroirdupi^ ton 
U a (on of weight Round timber la wood in ita natural slate. A ton of 
round timber counts of as much aa, when hewn, will make 40 cabio feet 

S57. ^ cord of wood ia a pile, 8 ft long, 4 ft. wide, and 4 ft high. 
Uultiplying these dimentions together, we find 128 cubic feet in the cord. 
One foot in lei^ of such a [nle is called a cord foot 

258. Cubic Heasure Is used in esUmatingthe amount of worit la solid 
masomy, in dif^g cellais, making embankments, ke. 

359. The space contained in a cube or other solid is 
called its Solidity, or Solid Contents. To find the solid 
contents of a body with six faces perpendicular one to 
another, mvUiply its length, breadth, and depth together, 

Wlut doei tfas ei^^Tl 
IcDbloyudt Becite UiB T>)i1e of Cablr 
TnblodJCfortyDm thflATalrdi _ 
(snteintbyBCordor wood t— 888. Wbiil 
-2KI. WluU Is mesnt b; Solidity or Solid CodUi 
Nlldlly at a body with idx &c«b perpendlcalar tn 



doca It show that S7 'Mible l^et mahs 
sun.— 2S(I. Bow does tbe Ion tn Ihla 
WbsClsniaDt byronnd tjmliert— SST. Wbit 
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The dimensions must be in the same denomination, and the answer 
will be in the corresponding denomination of cubic measmre. Thus, let it 
be required to find the solid contents of a box, 6 ft. long, 4 ft. wide, and 
86 inches deep. 

86 in. = 8 ft. 6x4x8 = 72 cu. ft. ^n». 

EXAMPLES FOK PBAOTIOE. 

1. How mojxj cubic inches in 43^ en. yd. ? Ans. 2029536 en. in. 

2. Kednce 264384 en. in. to en. yd. Ans. 5 en. yd. 18 en. ft. 

3. How many enbic feet in 120 cords? 

4. How many cords of wood in a pile, 25 feet long, 4 feet 
wide, and 8 feet high? 

25 X 4 x 8 = 800 CO. ft 800 -4- 128 = 6i Cd. Ans. 

5. How many cords in a pile of wood, 48 feet long, 4 feet 
wide, and 10 feet high ? Ans. 15 Cd. 

6. Bednce 56 enbic yards, 26 enbic feet, 943 enbic inches, to 
enbic inches. 

7. What will it cost to dig a cellar, 80 ft. long, 20 ft. wide, 
and 9 ft. deep, at 62^ cents a cubic yard? Ans. $125. 

How many cubic feet in the cellar (&2fi0) P How many cable yards ? Multiply 
by the price per cubic yard. 

8. At 75 cents a cubic yard, what will it cost to dig a cellar, 
36 ft. long, 18 ft. wide, and 10 ft. deep ? 

9. What will it cost to make an embankment containing 
999999 cu. ft. of earth, at 70 cents a cubic yard? 

10. At $3.50 a cord, what is the value of a pile of wood, 82 
ft. long, 4 ft. wide, and 7 ft. high ? Ans. $24.50. 

11. At £1 6s. a cord, what is the value of a pile of wood, 48 ft. 
long, lOfft. high, and 4ft. wide? Ans. £20. 

12. How many cubic inches in 8f cords of wood ? 

LIQUID MEASURE. 

260. Liqriid or Wine Keasnre is used in measuring 
liquids generally ; as, liquors (beer sometimes excepted), 
water, oil, milk, &c. 

260. In what is Liqaid or Wine Meftsore nsed? 



LIQUID M£ASUS£. 
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Table. 

4 gillfi (gL) make 1 pint, 

2 pints, 1 quart, • 

4 quarts, 1 gallon, . 

31} gallons, 1 barrel, . 

2 barrels (63 gal.), 1 hogshead, 

2 hogsheads, 1 pipe,, . 

2 pipes, 1 tun, . . 



pt. 
qt. 
gal- 
bar, 
hhd. 
pL 
tun. 





bar. 


gat 
1 = 


1 
4 


r= 


pt 
1 

2 
8 


gt 
= 4 

= 8 

= 82 




hhd. 1 = 


81i = 


126 


= 


252 


= 1008 




p!. 1 = 2 = 


63 = 


262 


^^z 


604 


= 2016 


ton. 


1 = 2 = 4 = 


126 = 


604 


r= 


1008 


= 4032 


1 = 


2 = 4 = 8 = 


252 = 


1008 


" ,.; 


2016 


= 8064 



42 gallons make 1 tierce (tier.); 2 tierces, 1 puncheon (pun.). 

t 

261. liquids are put up in casks of different sizes, called barrels, 
tierces, hogsheads, puncheons, pipes or butts, and tuns ; but these casks 
seldom contain the exact number of gallons assigned them in the Table. 
The contents are found by gauging, or actual measurement — ^When the 
barrel 13- used in connection wi& the capacity of cisterns, vats, &c., 81^ 
gallons are meant ; in Massachusetts, 32 gallons. 

262. I'he wine gallon of the U'nited States, which is the same as the 
Winchester wine gallon of England, contains 231 cubic inches. The Im- 
perial gallon, established in Great Britain by act of Parliament in 1826, 
contains 2'7'7.2'74 cubic inches, or about 1.2 of our wine gallons. 



EZAMPLBS FOB PBAOTIOB. 

1. Bedace 30 gal. 3 qt. 1 pt. to gills. Am, 988 gi. 

Haltlply 80 gal. by 4, to reduca them to quarts, and add in 3 qt Multiply the 
quarts thus obtained by 2, to reduce them to pints, and add in 1 pt. Multiply the 
pints thus obt^ned by 4, to reduce them to gills. 

2. Reduce 72 gal. 1 pt. 3 gi. to gills. Ans. 2311 gi 

3. Reduce 180024^. to hhd., &c. Ana. 89 hhd. 18 gal. 8 qt 

4. Haw many pipes are needed, to hold 23184 pt. of wine? 

< 

Becite the Tabic. How many gallons in a tierce ? In a puncheon?— 281. Kame 
the casks of different sizes in which liquids are put up. How are their contents 
found? When the Imrrel is used in connection with the capacity of cisterns, how 
many gallons are genendly meant ? How many in Ik&ssachusetts ?— 262. How many 
iublc inches does the wine gallon of the United States contain? Tho Wlndiester 
wine gallon of England ? The Imperial gallon 7 
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5. Haw many barrels in 2100 gal.? 210O x 2 = 4200 

As many OS 8U galL are contained times in innn . «q aa ao ^^m 

2100 gall. 81i = -v. Multiply by the divisor *^"" -r- 0«> — 00, 4^ rem. 
inverted, ^. Multiplying by 2 reduces the gal- 42 -5- 2 = 21 

Ions to half-gallons, and on dividing by 68 there 

is a remainder of 42 half-gallons, which we divide ^^ gg -Uq^ 21 cfal. 

by 2, to reduce them to gallons. * • o * 

6. How many quarts in 8^ hogsheads? 

7. How many pints in 1 tierce, of 42 gallons? 

8. How many gills in 1 hd. holding 61 gall. 8 qt. 1 pt ? 

9. How many pints in 8 tnns? 

10. What cost 15 gal. of kerosene, at 20 c. a qt. ? Ans, $12. 

11. What cost 24 qt. of wine, at $5.50 a gal. ? Ans. $33. 

12. What cost 82 qt. of oil, at 9s. a gal. ? Ans. £3 12s. 

13. Uow many quart bottles can be filled from a puncheon 
of rum? Ans. 836 bottles. 

14. How many gallons will a cistern hold that has a capacity 
of 10 barrels? 

15. Beduce the following to gills, and add the results : 15 gal. 
1 pt. ; 19 gal. 3 qt ; li pt. Ans. 1123 giUs. 

16. Beduce the following to gallons, and add the results: 
740 qt ; 608 gi. ; 312 pt Ans. 243 gaL 

17. A milkman mixes a ^11 of water with every pint of milk. 
How many gallons will he thus make out of 48 quarts of pure 
milk? Ans. 15 gal. 

BEER MEASURE. 

263. Beer Keasnre was formerly employed in measur- 
ing beer and milk. It is now but little used, wine meaS' 
ure haying for the most part taken its place. 

Table. 

2 pints (pt.) make 1 quart, . . . . qt. 
4 quarts, 1 gallon, .... gaL 

36 gallons, 1 barrel, .... bar. 

1} barrels (54 gal.), 1 hogshead, . . . hhd. 

263. In ^vhat was Beer Measure formerly employed f Wliat Is said of its nso at 
the present day? Becito the Table of Beer Measure. 
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hhd. 
1 = 


qt 

gal. 1 

bar. 1=4 

1 = 86 = 144 

IJ = 64 = 216 


= 


8 
288 
482 
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The beer gallon contains 282 cubic inches. The gallon, quart, and 
pint of this measure, are therefore greater than those of Wine Measure. 
1 gai beer measure = IH g^ ^^^ measure. 

EXAMPLES FOB PBAOTIOB. 

1.. Reduce 8J hhd., beer measure, to quarts. 

2. How many quarts in 5 barrels, beer measure ? 

8. Reduce 9640 pt to barrels, beer measure. 

4. At 7 c. a quart, what cost 6 bar. of beer ? Ana, $50.40. 

6. What costs Ihhd. of porter, at 12 c. a qt. ? Ans. $25.92. 

6. If a barrel of ale costs $11.52, what is the cost per pt. ? 

T. One third of a hhd. of porter has leaked out. How many 
quart bottles can be filled from what remains? Ans, 144. 

8. If a man buys a barrel of beer for $8.75, and retails it at 
9 c. a quart, how much does he make ? Atis. $4.21. 

DRY MEASURE. 



264. Dry Measure is used in measuring grain, seeds, 
vegetables, roots, frait, salt, coal, and other articles not 
liquid. 

Table. 



2 pints (pt.) make 
8 quarts, 
4 pecks, 
36 bushels, 



1 quart, . 
1 peck, . 
1 bushel, 
1 chaldron. 



obal. 
1 



bn. 

1 

= 36 



pk. 

1 = 

4 = 

144 = 



qt 
1 

8 

82 

1152 



. qt. 
. pk. 
. bu. 
. chaL 



pt. 

2 

16 

64 

2804 



How many cnbio inches does the beer gallon contain ? How many wine gallons 
does 1 beer gallon equal ?— 264. In what Is Dry Measure used ? Recite the Table. 

1* 
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266. ^e XT. Si standard bushel is the Winchester bushel of Great 
Britain^ which contains 2160.42 cubic inches. 

1 qt of Dry Measure = 1 j^ qt nearly of Wine Measure. — ^What is called 
the Small Measure contains 2 quarts. 

266. Foreign coal is imported by the chaldron. American coal is 
bought and sold, in large quantities, by the ton; in small quantities, by 
the bushel 

EXAMPLES FOR PBAOTIOE. 

1. Reduce 23 bu. 2 pk. 7 qt. to pints. Ans. 1518 pt. 

2. Rednce 18564 pt. to bushels, &c. Ans. 290 bu. 2qt. 

3. How many pecks in 42 chaldrons? 

4. Reduce 15 bu. 6<it. to pints. 

5. How many small measures in 25 bushels ? 

6. At 9 cents a quart, what will a bushel of peaches cost ? 

7. How much will a grocer make on 14 bushels of potatoes, 
if he buys them at 75 cents a bushel, and retails them at 12 cents 
a half peck ? Ans. $2.94. 

8. Reduce the following to pints, and add the results : 7 qt. ; 
5 bu. 3 pk. ; 2 pk. 6 qt. Ans. 426 pt. 

9. Reduce the following to pecks, and add the results : 14 chal. ; 
240 pt. ; 19 bu. ; 136 qt Ana. 2124 pk. 

10. How many barrels, holding 2} bushels each, will 40 chal- 
drons of coal fill? 

11. Reduce 1879 bu. 3pk. to quarts. 

TIME. 

267. The natural divisions of time are the year and 
the day. The year is the period in which the Earth 
makes one revolution round the Sun ; the day, that in 
which it makes one revolution on its axis. 

The year is divided into twelve calendar months ; the 
day, into hours, minutes, and seconds. 

S65. What is the. staodard bnshcl of the U. S. ? How many cubic Inches docs it 
contain ?' How many wine quarts does a quart of dry measure equal f What is the 
Small Measure ?— 268. How is foreism coal import«id ? How Is American coal bought 
and sold?— 267. Name the natural divisions of time. What is the year? W^uitis 
the day ? lato what is the year divided ? Into what is the day divided t 
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Table, 



60 seconds (sec.) make 
60 minutes, 
24 hours, 
7 days, 

365 days or ) 
12 calendar months, ) 

366 days, 
100 years, 



1 



wk. 

1 = 
52| = 



h. 

da. 1 

1 = 24c 

T = 168 

865 = 8760 



1 minute, . . 
1 hour, . . . 
1 day, ... . 
X ^reejc, . . • 

1 year, . . . 

1 leap year. 
1 century,. • 

mln. 
1 
= 60 
= 1440 
= 10080 
= 525600 



mizL 
K 
da. 
wk. 

yr. 



'. cen. 

= 60 

= 8600 

= 86400 

= 604800 

= 81636000 



268. The twelve calendar months, with the number 
of days they contain, are as follows : — 



DATS. 

1st mo. January (Jan.) 31. 

2d mo. February (Feb.) 28. 

Sd mo. March (Mar.) 31. 

4th mo. April (Apr.) 80. 

5th mo. May (May) 31. 

6th mo. June (June) 30. 



DATS, 

7th mo. July (July) 31. 

8th mo. August (Aug.) 31. 

9th mo. September (Sept.) 30. 

10th mo. October (Oct) 31. 

11th mo. November (Nov.) 80. 

12th mo. December (Dec.) 31. 



269. The days in these months, added together, make 

365 days in the year. But the solar year exceeds this by 
nearly six hours, its exact length being 365 days 5h. 
48 min. 49.7 sec. To cover this excess, every fourth year 
(except three in four centuries) is made a Leap Year of 

366 days, the additional day being placed at the end of 
February, the shortest month, which then contains 29 
days. Leap Year is also called Bissextile. 

Every year that can be divided by 4 without remainder, as 1868, 18*72, 
1876, is a leap year, except the years that are multiples of 100 and are 

Kedtc the Table.— 268. Name the twelve calendar months In order, with the 
nnmbcr of days they contain.— 209. How liiany days in these twelve months ? What 
is the exact lensrth of the solar year? What provision is made for coverlnaf the dif- 
ference between the common and the solar year? What other name is applied to 
Leap Tear? What years arc leap years ? 
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not exactly divisible by 400. The year 1900 will not be a leap year, but 
2000 will be. 

270. ^ business calculations, 30 days are generally allowed to the 
month. In common language, the term nionih is often applied to an in- 
terval of 4 weeks. 

The following lines will help the pupil to remember the number of 
days in each calendar month : — 

** Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Except February alone ; 
Which has but four and twenty-four, 
And every leap year one day more." 

271. The following Table will be found useful : — 

TABLE, 

SnOWINO TUX KFMBEB of days from ant DAT OF ONB JlOT^m TO TITK BASIE PAT 

07 AKT OTHBQ UOIITU WITniN A YSAB. 



FBOM ANT 
DAT OF 


TO TUB BAME DAT OF 


Jan. 
365 


Feb. 
81 


Mar. 

69 


ApriL 
90 


May. 
120 


June. 

151 


July. 

181 


Aug. 

212 


Sept. Oct 


Nov. 

304 


Dec 

334 


January. . 


243 


273 


February. 


334 


865 


28 


69 


89 


120 


150 


181 


212 


242 


273 


303 


March . . . 


800 


837 


865 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


275 


800 


834 


365 


80 


61 


^1 


122 


153 


183 


214 


244 


May 


245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


158 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


August. . . 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


Septeuber. 


122 


163 


181 


212 


242 


273 


303 


334 


365 


80 


61 


91 


October. . , 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November. 


61 


92 


120 


161 


181 


212 


242 


273 


304 


834 


365 


30 


December . 


31 


62 


90 


121 


161 


182 


212 


243 


274 


804 


335 


865< 



Example. — Bovr many days from Nov. 6, 1865, to the 15th of the 
following April ?— Find November in the vertical column on the left, and 
April over the top. At the intersection of these two lines we find 151, 
which is the nmnber of days from November 6, 1866, to April 6, 1866. 
To April 16 will be 9 more days; 151 + 9 = 160, the number of days 
required. 

One more day than is given in the above Table must bo allowed for 
intervals embracing the end of February falling in a leap year. 

• ' — - IM I ■ ■ 

270. In business calcniations, how many days are generally allowed to the month ? 
To what is the term month often applied in common language ?— 271. What dor« 
the Tablo show? Give an example, to illustrate its use. 
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BZAMPLBS FOB FBAOTIOB. 

1. Eeduce 9 jr. 3 da. 59 min. to seconds. Ans, 284086740 sec. 

2. Reduce 63142980 sec. to years, &c Ans, 2yr. 19 h. 43 min. 

3. How many seconds in a solar year (§ 269) ? Ans, 31556929.7 

4. How many leap years from the year 1800 to 1900? 

5. How many days from Apr. 14, 1865, to Dec. 81, 1865 ? 
(See Table.) To October 9, 1865 ? To Aug. 29, 1865 ? 

6. When 4^ hours of a day have passed, how many seconds 
remain ? 

7. How much time will a person waste in a year, who wastes 
ten minutes every day ? Ans, 2 da» 12 h. 50 min. 

8. If a clock loses 3 sec. every hour, how many minutes too 
slow will it be at the end of a week ? Ans. 8 min. 24 sec. 

9. Find the length in days, &c., of the lunar month, which 
contains 2551443 seconds. Ans. 29 da. 12 h. 44 min. 3 sec. 

10. If a person^s income is 1 c. a minute, what will it amount 
to in the months of June, July, and August? Ans. $1324.80. 

CIRCULAR MEASURE. 

272. Circular Keacrare is used in connection with 
angles and parts of circles. 

273. A Circle is a figure bounded by a curve, 
every point of which is equally distant from a point 
within, called the CeAtre. 

The Circumference of a circle is the curve that 
bounds it. A Diameter is a straight line drawn 
through the centre, terminating at both ends in the 
circumference. A Radius (plural radii^ is a straight 
line drawn from the centre to the circumference, 
and is equal to half the diameter. 

The figure represents a Circle : ABCD is the circumfer^iee ; £, the 
centre ; AC, the diameter ; EA, EB, EC, are radii. 

An Angle* is the difference in direction of two straight lines that meet. 

A Right Angle is an angle made by one straight line meeting another 
in such way as to make the two adjacent angles equal, — ^tbat is, so as to 
incline no more to one side than the other. In the above Figure, BEA 
and BEC are right angles. 

272. With what Is Gircalar Measure used in oonnectlon ?— 278. What is a Circle; 
What Is the Circnmference of a Circle ? What is a Diameter? What is a Radiu&J 
What is an Angle ? What is a Kight Angle f 
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274. Every circle may be divided into 360 equal parts, 
called Degrees. The actual length of the degree will of 
course depend on the size of the circle. A degree is 
divided into 60 equal parts, called Minutes ; and a minute 
into 60 equal parts, called Seconds. 

Table. 

60 seconds (") make I minute, . • . ' 

60 minutes, 1 degree, . • • ** 

30 degrees, 1 sign, . . . • S. 

12 signs, 1 circle, • . . . C. 





1' 


— 


60' 




S. 1** = 60 


zzz 


8600 


c. 


1 = 80 = 1800 


— 


108000 


1 = 


12 = 360 = 21600 


s= 


1296000 



275. ^6 ^g^ ^ ^^^^ ^^^y ^ Astronomy. — 1 minute of the circam' 
ference of the earth constitutes a geographical or nautical mile, which, na 
we have seen, is about l^j statute miles. 

EXAMPLES FOE PRAOTIOE. 

1. How many seconds in J of a circle? Ans, 324000'. 

2. Eeduce 40° 41' 42' to seconds. Ans. 146502'. 

3. Reduce 251989' to degrees, &c. Ans, 69° 59' 49'. 

4. How many minutes in two signs ? 

5. How many geographical miles in 5° of latitude? 





276. 


PAPER. 




24 sheets make 


1 quire. 




20 quires, 
2 reams. 




1 ream. 
1 bundle. 




5 bundles. 




1 bale. 


bale. 
1 


ream, 
bundle. 1 
1=2 
= 5 = 10 


» 


quire. eheets. 

1 = 24 
20 = 480 
40 = 960 

200 = 4800 



2T4. Into what may eycry circio be divided ? How Is a degree divided ? How 
is a minute divided f Recite tlic Table of Circular Measure.— 275. In what alone is 
the Sign used? What does 1 minute of the circumference of the earth constitute f 
— 27& Becite the Table used in connection with paper. 



REDUCTION OP DENOMINATE FBACTIONS. 159 

277. COLLECTIONS OF UNITS. 

12 units make 1 dozen, doz. 
12 dozen, 1 gross. 

12 gross, 1 great gross. 

20 units, 1 score. 

doz. anlts. 

grossw 1 = 12 

great gross. 1 = 12 = 144 

1 = 12 = 144 = 1728 

EXAMPLES FOB PBAOTIOB. 

1. How many sheets in 10 bundles of paper ? 

2. If paper is $6 a ream, what does it cost a quire? 

3. A bookseller bought 10 reams of paper, at $2i a ream ; he 
retailed it at 1 cent a sheet. What was his gain ? Ans. $23. 

4. How many reams of paper will be needed for 1000 books, 
if each book requires a dozen sheets ? Ans, 25 reams. 

5. If a score of boys have each 5 boxes of pens, containing a 
gross apiece, how many pens have- they in all? 

6. A tailor uses 13 dozen buttons out of a great gross; how 
many buttons has he left ? 

7. If a stationer manufactures 48 dozen copy-books a day, 
excluding Sundays, how many great gross will he make in fifty- 
two weeks? Ans, 104 great gross. 

Heductlon of ]>enoinlnate Fractlon§, 
Common and ]>eclmaL 

278. A Common Fraction or Decimal is called De- 
nominate when it is used in connection with a denomina- 
tion ; as, £i, .25 oz. 

279. Denominate Fractions, whether common or deci- 
mal, are reduced, like integers, to lower denominations 
hy multiplication^ to higher denominations hy division. 

277. Recite the Table relating to collections of nnits.— 278. When Is 8 common 
fraction or decimal called denominate?— 219. H<iware denominate fractions reduced 
to lower denominations ? To higher denominations ? 
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280. Case L — To reditee one defiominate fraction to 
another of a lower denomination. 

Example. — ^Reduce ^-fy gall, to the fraction of a gill. 

This i3 a case of Keduction De- -, 4 2 4 2 

sccnding. Multiply the ^ven fraction X"X-X-= - 

by 4 (sinee4qt = 1 gal); by 2 (2pt U^ 1117 

= 1 qt) ; by 4 (4 gi. =1 pt). Cancel a^ h 

3uch factors as are common, and multi- a z m 

ply together those that are left. -*'**• T g^^. 

Rule. — Multiply the given fraction hy tJie number or 
numbers that connect its denomination with that of the 
required fraction. 

EXAMPLES FOR PBAOTIOE. 

1. Reduce yiyiinr ^^^ ^^ ^^ fraction of an oz. Arts, f oz, 

2. Reduce ^y^W ^^ ^^ fraction of a penny. Am, -^ftd. 

3. What fraction of a pint is if^ of a bushel ? Arts, ff pt. 

4. What part of a sq. foot is flgs^ooo ^^re ? Ans, -^ sq. ft. 

5. What part of an inch is googofl(^ of a mile ? Ans. -Jlf in. 

6. What part of a second is g^o^ooo ^^ ^ week ? Ans. J| sec. 

7. What part of a quire is -^ of a bundle of paper ? 

8. Reduce ^^ of a pound to the fraction of a scruple. 

281. Case II. — To reduce a denominate fraction to 
whole numbers of lower denominations. 

Example. — ^Reduce | of a bushel 2 
to pecks, &c. ^ 

To reduce bushels to pecks, multiply by 4. I? 

Multiplying the numerator of the fraction by 2 pk, 1 2 rem. 

4 and dividing the product by its denominator, 8 

we get 2 J pk. Reduce the fraction, J pk., to 3)16^ 

quarts. Multiplying its numerator by 8 and ^ 

dividing by its denominator, we get 5i qt 5 qt. 1 1 rem. 

Reduce the fraction, 4 qt., to pints. Multi- _2 

plymg its numerator by 2 and dividing by its 3) 2 

denominator, we get J pt Collect the integers — x^ . 

in the several quotients, and the last fraction, "tpc. 

for the answer. Ans. 2 pk. 5 qt. i pt. 

2S0. What is tbo first Case of tho redaction of denominate ihtctlons ? Solve the 
gtven example. Kecitc the rule.— 2S1. What Is Case II. ? Go through tho given 
example. 
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Rule. — Multiply the numerator of tJie given fraction 
hy the number that will reduce it to the next lower denomi- 
nation^ and divide hy its denominator. If there is a re- 
mainder, multiply and divide it in the same way; and 
proceed thus to the lowest denomination. Collect th€ 
integers and the last fraction, if any, for the answer, 

EXAMPLES FOR FltAOTIOE. 

Keduce the following to integers of lower denominations: — 

1. f of a pound Troj. Aim. 7 oz. 4pwt. 

2. i of a sign. Am. 22" 30'. 

3. HofsL cnbic yard. Ans. 10 cu. ft. 1382J en. in. 

4. ^ of a bar. (beer measure). Ans. 32 gal. 1 qt. 1^ pt. 
6. ^ mile (surveyors' measure). Am. 45 ch. 71 li. 3.39? in, 
6. I of a great gross. Am. 7 gross 6 dozen. 
T. Tir of a hundred-weight. Aiis. 12 oz. 12 J dr. 

8. 2V of a long ton. Am. 268 Jb. 12 oz. 12f dr. 

9. f of a ftirlong. 

10. f of a shilling. 

11. How many acres, &c., in a piece of land i mile long and f 
of a mile wide ? Am. 142 A. 35 1 sq. rd. 

Area = ( X -2- = 2 sq. ml. Beducc { sq. mi. to acres, &c. 

12. Required the solid contents of a block of stone, 2i yd. long, 
li yd. wide, f yd. thick. Am. 1 cu. yd. 21 cu. ft. 1036J cu. in. 

282. Case m. — To reduce one denominate fraction to 
another of a higher denomination. 

Example. — Reduce f of a gill to the fraction of a 
gallon. 

This is a case of Reduction Ascend- a 1 

ing. Divide the fraction : that is, mul- ? — - ___ 

tiply its denominator by 4 (since 4 gi. 7x4x}^x4 112 

= Ipt.); by 2 (2pt = Iqt); by 4 a a n 

(4qt. = IgaU.). Cancel 2; multiply ^^' Tt? S^^^ 

the remaining factors. 

Under Case I. we reduced it? gall, to J gill. Here we have reduced 

Recite the mlo for nHlucin^r n donomiiwilo fraction to whole numbers of lowor 
denominational— 2S2. What is Case III. ? Solve the given example. How may it ba 
proved? 
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f gill to rl? g^^l* Ilcncc the oi>crations in Caso I. and Case IIL prove 
each other. 

Rule, — Divide the give7i fraction by the 7vumber or 
numbers that conTiect its denomincition with that of the 
required fraction. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce | of a rod to the fraction of a league. Ana. -^^^ lea. 

2. Hedace -ji^pt. to the fraction of a puncheon. Ana, t?VvP°"- 

3. Beduce i fathom to the fraction of a mile. Ans, ^^ mi. 
4 fathom = 2 feet f x J x t^t x A x i = jb^t 

4. What pai't of a guinea is ^ of a crown ? Am, J^ guin. 
6. What part of an eagle is i of a dime ? Ans, yj^ E. 

6. What part of a long ton is f of a pound? 

7. What part of a pound is ^^ of a scruple? 

8. What part of a circle is § of a second ? 

9. Wliat part of a piece of 40 yards is a nail of cloth ? 
1 njul = -,\' yd -.Jg X 40 = eht -^w*- 

10. What part of 20 gallons is |^ of a pint ? Ans, i^. 

11. What part of a five-acre lot is 4 of a perch ? Am. -^n 

12. What part of the month of Aug. is ^ min. ? Am, jtijW^* 

283. Case* IV. — To reduce one denominate number to 
the fraction of another. 

Example I. — ^Reduce 16s. 6d. 2 far. to the fraction of 

a pound. 

Reduce 16s. 6d. 2 far. to farthings, the 

lowest denomination mentioned : 16s. 6d. 2 far. = 794 far. 
Reduce £1 to the same denomination: £1 = 960 far. 

794 far. = m of 960 far. ^.^^ _ jpam . 

Reduce this fraction to its lowest terms. *^ " " "" *■* » ^ •^'**- 

Example II. — ^Reduce 20 rods 2| yards to the fraction 

of a mile. 

If the lowest denomination given contains i, we must reduce both 
numbers to halves of that denomination ; if it contains thirds, to thirds, 

Giro tlK> rnic for reducing a dcnominato firaction to a higher denomination. — 
2S3. What is Cose IV.? Solve Example L If the lowest dcnomiuatjon iriyen con- 
tains i, what must we do ? If it oontains thirds, wba ; must wc da ff Illustrate this 
with £xami)Ic If. 



EEDUCTION OP DENOMINATE DECIMALS. 163 

&& In this example^ for fastaiicey we must reduce both numbers to half- 
yards. 

20 rd. 2 J yd. = 225 half-yards. 
1 mile = 8520 half-yards. 

A¥t = ^^ft- mUe Am, 

Rule. — Reduce the given numbers to the lowest der 
nomination in either. Of the numbers thus reduced^ take 
the one of which the fraction is required for the denomi- 
natOTj and tJie other for the numerator, 

EXAMPLES FOB PBAOTIOE. 

Beduce the following ; give the fraction in its lowest terms : — 

1. 8 bu. 1 pk. to the fraction of a chaldron. Ans. H <^^* 

2. 1 oz. 1 pwt. 1 gr. to the fraction of a lb. Ans, -ff^lh. 
8. &} oz. to the fraction of a stone. Ans, -^ stone. 

4. S^ en. ft to the fraction of a cord. Ans, ^ cord. 

5. i inch to the fraction of a hand. Ans, -^ hand. 

6. 29 gal. 1 pt. to the fraction of a barrel. Ans, |}f bar. 

7. 1 English ell to the fraction of 1 French ell. Ans, f ell Fr. 

Bedace both to the oonunon denomlaatlonf quarters. 

8. What part of 1 ch. 501. is 4i inches? Ans, yfj^. 

9. What part of 6s. Sfd. is 8s. 5d. ? Ans, m, 

10. Beduce 5^ honrs to the fraction of a leap year. 

284. Case V. — To reduce a denominate decimal to 
whole numbers of lower denominations. 

Example.— Reduce .471876 lb., .4718751b. 

apothecaries* weight, to ounces, &q. 1^ 

This is a case of ReducUon Descending. oz* ^ | .662500 

Multiply by 12, to reduce to ounces, pointing 8 

off the product as in multiplication of deci- dr. 5 1 .300000 

mals. Reserve the integer, and reduce the 3 

decimal to drams by multiplying by 8. Again onnnnn 

reserve the integer, and reduce the decimal to ^^' .VUUUUO 

scruples by multiplying by 8. There being no "Q 

integer, multiply this product by 20 to reduce gr. 18.000000 

it to grains, finally, collect the integers in , f. tr^io 

the scleral products for tiie answer. ^^' ^ o^- ^ ^- ^^ ^' 

Beeite &e rale for redacing one denominate number to the fraction of another. — 
284. What ia Oase Y. ? Go through the given example, explaining the steps. 
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'RjjUE^— Multiply the given decimal by the number that 
toill reduce it to the next lower denomination. Treat the 
decimal part of the product in the same way^ and pro- 
ceed thus to the lowest denomination. Collect tJie integers 
in the several products^ with the last decimal^ if tJiere is 
one^for the answer. 

EXAMPLES FOB FBAOTIOE. 

1. Reduce .7251b. Troy to ounces, &o. Am, 8oz. 14pwt. 

2. Reduce .4156 cwt. to qr., &c. Am. 1 qr. 16 lb. 8oz. 15.36 dr. 
8. Reduce .75 bale of paper. Ara. 8 bundles 1 ream 10 qui. 

4. Reduce .9 of a great gross to gross, &c. 

5. Reduce .002 bar. of beer to gallons, &c. Am, .576 pt. 

6. A lot is 50.8 rd. long, 29.25 rd. wide. Wbat is its area in 
acres, &c. ? Am, 9 A. 81 sq. rd. 8 sq. yd. 2 sq. ft. 125.1 sq. in. 

Area = 60.8 x 29.25 = 1471.275 sq. rd. Bednco 1471 sq. rd. to roods and acres. 
Bednoe .275 sq. rd. to square yards, &c Combine the results. 

7. A cistern is 8.25 ft. long and wide, and 10 ft. deep. What 
is its capacity ? Am. 8 cu. yd. 24 cu. ft. 1080 cu. in. 

8. A piece of land measures 82.72 ch. by 41.86 ch. Required its 
area in acres, roods, and perches. Am. 185 A. 1 R. 12 perches +• 

Area = 82.72 x 41.86 = 1858.2992 sq. ch. Dividing 1358.2992 sq. ch. by 10 
(since 10 sq. ch. = 1 acre), we get 185l82992 acres. Beduce .82992 A. to roods and 
perdies. 

9. What is the area of on oblong field, 8.5 ch^ns in length and 
5.5 chains in width? Am. 4 A. 2R. 28 sq, rd. 

10. How many degrees, &c., in .01 of a circle? 

11. How many days, &c., in .12 of a year? 

12. How many roods, &c., in .575 of an acre ? 

13. How many shillings, &c., in .49 of a pound sterling? 

285. Case VI. — To reduce a compound number to the 
decimal of a higher denomination. 

Example. — Reduce 5 oz. 5 dr. 18 gr. to the decimal of 
a pound. 

Becite the rale for reducing a denominate decimal to whole numbers of lower 
ilenominations.— 285. What is Case YI. ? Solve the given example. 



KKDUCnON. 165 

Begin with the lowest denominatioii. Beduce ^^v . ^ . 

18 gr. to the decimal of a dram, which is the next o O; lo.O gr. 

higher denomination given, by dividing by 60 .8 dr. 

(since 60 gr. = 1 dr.), annexing as many decimal 8") 5 8 dr 

nanghts as may be necessary. Annex the result, ^ * 



.8 dr., to the drams in the given number, and .6625 02. 

divide by 8, to reduce to the decimal of an ounce. ^2) 5 6625 oz 

Annex the result, .6626 oz., to the ounces in the ' -' 

given number, and divide by 12, to reduce to the An9, .471875 lb. 
dedmal of a pound. 

The processes in Case V. and Case VI. prove each other: — 
By Case V. .471876 lb. = 6 oz. 6 dr. 18 gr. 
By Case VL 6oz. 6 dr. 18 gr. = .4718761b. 

Rule. — Divide the lowest denomination hy tJie num.' 
her that will redicce it to the next higher denomination in 
the given number^ and annex the decimal quotient to that 
next higher. Treat this result in the same way^ and pro- 
ceed thus till the required denomination is reached^ 

EXAMPLES FOB FBAOTIOE. 

Eeduce the following; prove the answers : — 

1. 2 gal. 2 qt. 1 pt. to the decimal of a hhd. Am, .0416 hlid. 

2. 3s. 4id. to the decimal of a pound. An%, £.16875. 

3. $5.10 to the decimal ot a double eagle. * -4n«. .255. 

4. 2 da. 3 h. 4min. 6 sec. to the decimal of a week. 

5. 7cd. ft. 7 cu. ft. to the decimal of a Cd. Am, .9296875 Cd. 

6. 4 yd. 9 in. to the decimal of a rod. Am, .772 rd. 

7. 9d. 2 far. to the decimal of a crown. Am, .1583 crown. 

8. 2 cwt. 3 lb. to the decimal of a ton. 

9. 1 pk. 7qt. 1 pt. to the decimal of a bushel. 

10. 10 1 2 B to the decimal of a pound. 

11. 7 dr. 18 gr. to the decimal of an ounce. 

12. 8 pwt. 3 gr. to the decimal of an ounce. 

13. 16 rd. to the decimal of a mile. Am, .05 mi. 

14. 8 in. to the decimal of a fathom. Am, .1 fathom. 

15. 1 lb. 12 oz. to the decimal of a stone. Aim, .125 stone. 

1 6. 24 lb. to the decimal of a long ton. Am, .010714 long T. + . 

Becittt the rale for reducing a compound number to the decimal of a higher de- 
nomination. 
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MiscBLLANEOUs QUESTIONS. ^In What denominations do American mer- 
chants keep their accounts ? British merchants ? What American coin 
is nearest in value to the British shilling? To the British sovereign? 
Whj is Federal Money so called ? Sterling Money? 

Recite the three Tables used in connection with weight. For what is 
Avoirdupois Weight used ? Apothecaries' ? Troy ? In which of these 
is the pound the greatest ? In which is the ounce the greatest ? Is the 
avoirdupois dram greater or less than the dram of apothecaries' weight? 
Is the grain of apothecaries' weight greater or less than the Troy grain ? 
How many pennyweights is the dram of apothecaries' weight equal to ? 

What measure is nsed in reckoning distances ? In surveying land ? 
In expressing superficial contents ? In expressing solid contents ? In 
estimating the amount of work in solid masonry ? In estimating surfaces 
to be plastered or paved ? In measuring drygoods ? What are the di- 
mensions of a cord of wood ? 

What measure is now generally nsed for liquids ? How are the con- 
tents of casks ascertained ? How many cubic inches in the wine gallon 2 
In the beer gallon ? Which is greater, the beer or the wine quart ? What 
is used in measuring grain and fruit? Which is greater, the quart of 
dry or that of liquid measure ? In what two Tables do the second and 
minute occur ? How do the second and minute of Circular Measure di£fer 
from those of Time Measure ? 

686. MiSOELLAKEOUS EXAMPLES. 

1. How many ducats, woii;li 9s. 3d. apiece, are equal in value 
to £74? Ans, IGO ducats. 

2. If a cannon-ball could move witli uniform velocity 1000 
feet a second, how many miles, &c., would it go in a quarter of a 
minute ? 

3. How long would this ball be in reaching the sun, which is 
95000000 miles from the earth ? Ans. 5805 da. 13 h. 20 min. 

4. A cubic foot of water weighs 1000 oz. What weight of 
water will a cistern 3 ft. by 4 ft. across, and 10 ft. deep, con- 
tain ? Ans, 75 cwt. 

5. Required the area in acres, &c., of an oblong piece of land, 
.5 miles long and .3 miles broad. 

6. If three presses, each capable of striking off 1800 coins an 
hour, work, the first at qntrter-dollars,*tho second at half-eagles. 
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and the third at dimeS) what will be the whole amount ccnned in 
eight honrs ? Ans, $77040. 

7. A edlyersmith, having on hand 20 lb. of silver, uses 4 oz. 

18 gr. of it. What decimal is this of the amount he originally 

had? Ans. .0168229+. 

Find ^bat docimal It is of 1 lb., 1 285; It will be ^ as mach of 20 Ik 

8. What were the solid contents of the Ark, which was 300 
cnbits in length, 50 in breadth, and 30 in height — ^the sacred cnbit 
being 22 inches ? Ans. 102700 cu. yd. 16 ca. ft. 1162 en. in. 

9. In two dozen bottles, each holding 1.1 qt., how many gal- 
lons, &c. ? Ans. 6 gaL 2 qt. 3.2 gi. 

1.1 X 24 = 26 .4 qt Bednce 26 qt. to gallona, and .4 qt to lower denomlnatimis 
according to § 284. 

10. An oblong piece of land measnres 14 eh. 5 1. in width, and 
36 ch. 24 1. in length. How many acres, roodsy and perches^ does 
it contain ? Ans. 50 A. 3 R. 26.752 P. 

11. What port of an acre is an oblong lot 75 feet wide and 150 
feet in length i Ans.mA. 

12. What are the solid contents of a block of wood, f yd. long, 
f yd. wide, { yd. thick ? ' Ans. 4 cii. ft. 1086^ cu. in. 

13. How many acres, &c., are there in an oblong farm, } mL 
long, f mi. wide ? 

14. If 1^ of a chaldron of coal is consumed daily, how many 
bushels will be used in a week ? 

15. If a thread 18 rods long can be spun from aa ounce of 
silk, how*many pounds of silk will be required fot a thread 90 
miles long ? Ans. 100 lb. 

16. Reduce f qt. to the decimal of a bushel. 

{ = .75 qt .75 -K 8 =s .09875 pk. .09875 •*- 4 = .02S4875 ba. 

17. Reduce ) qt. to the fraction of a lihd. Ans. ^^ hhd. 

To the fraction of a pint. Ans, I'pt, 

To lower denominations. Ans.l gi. 

To the decimal of a gallon. Ans. .03125 gal. 

18. Reduce 13 1 J 3 to the fraction of a lb. Ans. -^ lb. 

To the decimal of an ounce. Ans. .2 oz. 

19. Reduce ^ sq. rd. to lower denominations. 
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lb. 


oz. 


pwt 


gr. 


1 


8 


19 


23 




2 





15 


3 





ir 





2 


1 


8 


10 



CHAPTER XIV. 

COMPOUND ADDITION. 

287. Compound Addition is the process of uniting two 
or more compound numbers in one, called their Sum. It 
combines addition and reduction ascending. 

Example. — ^Add 1 lb. 3 oz. 19 pwt. 23 gr. ; 2 oz. 15 gr. ; 
3 lb. 17 pwt. ; and 2 lb. 1 oz. 8 pwt. 10 gr. 

That we may unite things of the same kind, we write pounds under 
pounds, ounces under ounces, &c., marking the denominations above. 

Beginning to add at the right, we find the sum 
of the grams to be 48. But 48 gr. = 2 pwt. Hence 
we write under the grains, and add the 2 pwt in 
with the other pennyweights. 

The sum of the pennyweights is 46. But 46 
pwt. = 2 oz. 6 pwt. Write 6 under the penny- 
weights, and add 2 to the coUimn of ounces, ^jj^^ g g g q 
The sum of the ounces is 8, which, not being 
reducible to pounds, we write under the ounces. The sum of the pounds 
is 6, which, not being reducible to any higher denomination, we write 
under the pounds added. Ans. 6 lb. 8 oz. 6 pwt. 

288, Observe that in Simple Addition there is a similar reduction, 
M'hcn the sum of a column exceeds 9. As the orders increase in value 
tenfold as we go to the left, to reduce to a higher order, we divide the 
sum of each column by 10. That is, we cut off the right-hand figure, 
and place it as a retnainder under the column added ; while the left- 
hand figure or figures, being the quotient^ we add to the next column. 

289.— Rule. — 1. Write numbers of the same denomi- 
nation in the same column. 

2. JBeginning at the rights add as in simple numbers. 
Write each sum under the numbers added, unless it can 

be reduced to a higher denomination/ in which case, 
divide by the number that it takes to maJce one of that 
denomination. Write the remainder under the numbers 
added, and carry the quotient. 

3. Prove by adding in the opposite direction. 

,, , 

28T. What is Compound Addition? What processes docs U combine? Go 
through the given example, explaining tho stops.— 2S8. Show how in Simple Addi- 
tion there is a similar reduction.— -289. Bccitc the rule for Compound Addition. 
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290. — If ft fraction occurs in the an- 
swer, it must be reduced to lower denomi- 
nations, if there are any, and the result 
added to the previous sum with the frac- 
tion omitted. Thus, in dividing yards by 
5^, to reduce them to rods, a remainder 
containing i yd. may occur, as in Example 
2. But J yd. = 1 ft. 6 in. We therefore 
add 1 ft. 6 in. to the integers of the answer 
first obtained. 



Add 



EXAMPLV 2 


• 




rd. 


yd. 


ft. 




5 


2 


1 




6 


8 


2 




r 


1 


1 




19 


li 


1 




S3 




1 


6 in. 



^yd. 

Ans. 19 1 2 6 



291. Examples fob Pbaotiob. 
Add the following compound numbers : — 





( 


CI) 








(2) 








(«: 


) 


£ 


s. 


d. 


far. 


B). 


5 


3 3 


gr. 




rd. 


yd. 


ft. in. 


8 


7 


8 


8 


1 


2 


7 2 


18 




19 


5 


2 4 




8 


9 


1 




6 


5 1 


19 




2 


8 


9 


1 


9 


11 







3 


1 


16 






6 


2 2 




7 


10 


2 


4 


7 


8 1 


15 




4 


1 


1 7 


2 


6 


10 


a 


2 

9 


4 

1 


5 2 

1 


11 
19 




11 
89 


3 
3 


1 5 


8 


1 


2 





9 






W 








(6) 










(6) 




ch. 


L 


In. 




Bg.rd. sq.yd. sq.ft. sq.in. 




Cd. 


cd.ft. 




9 


41 


^T^IT 




6 


29 


2 


93 




4 


2 




14 


9 


5 




8 


30 


7 


86 




8 


6 




8 


57 


8 




6 


18 





101 




32 


8 




22 


16 


1 




3 


27 


6 


79 


- 


15 


7 




35 


82 


^ 




14 


14 


8 


128 




29 


5 




90 


7 


3.56 




39 


30 ' 


1 


91 




90 


7 




(T) 








(8) 










(9) 


gaL 


qt. 


pt. 


gi. ■ 


T. 


cwt 


qR 


lb. 


oz. 


vtaoB 


lb. oas. 


1 


8 


1 


8 


20 


17 


1 


16 


9 




5 


12 4 




2 


1 


2 


41 


16 





4 


5 




7 


11 7 


5 


1 


1 


1 


16 


12 


8 


13 


12 




1 


13 2 


2 


8 


1 


2 


88 


18 


2 


11 


18 




12 


10 8 



10. A jeweller buys the following quantities of silver: 81b. 6 
pwt.; 10 oz. 4pwt. 21 gr.; 8oz. 20 gr.; 31b. 6oz. 8pwt. 7gr. 
How much does he buy in all ? 

890. If a fraction occurs In tho answer, what most be done t 
8 
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(11) (12) 

CO. yd. CO. ft. cilIil mi. for. rcL yd. ft. 



28 


19 


16981 
842| 




47 


1 


29 


4 







6.6 




48 


22 




24 


5 


18 


8 


2 




8.1 




79 


8 


1257^ 




59 


3 


7 


6 


1 




4.9 




52 


18 


208* 




86 


7 


26 


5 







11.25 




87 


14 


1265^ 




34 


6 


83 


4 


1 




9.6 




65 


16 


10841* 




92 


4 


85 


4 


2 




10.75 




357 


19 


1173 




347 


5 


33 





2 




4.10 




(18) 








(14) 










(15) 




hxL pk. 


qt 


pt 


wk. 


da. 


h. 


mill./ 


sec. 




o 


t 


n 


14 2 


7 


0.5 


2 


2 


22 


42 


36 




8 


36 


24 


9 3 


5 


1.1 - 




6 


19 


81 


24 




4 


8 


14 


7 


3 


1.6 


3 


1 


18 


28 


29 




6 


9 


36 


6 2 


4 


0.2 




5 


13 


19 


59 




3 


25 


58 


18 1 


1 


1.5 


8 


4 


14 


57 


57 




2 


51 


42 



16. What are the contents of four hogsheads, the first of 'which 
contains 63 gal. 2 qt. 1^ pt. ; the second, 60 gal. 3 qt. 1.75 pt ; the 
third, 62 gal. 1 pt. 3 gi. ; the fonrth, 61 gal. 2 qt. 2 gi. ? 

Am, 248 gal. 1 qt 1 pt 2 ^ 

17. How much wood in three piles, the first of which contains 
10 Cd. 6 cd. ft. 4 cu. ft. ; the second, 12 Cd. 12 cu. ft. ; the third, 
17 Cd. 1 cd. ft. ? 

18. A surveyor measures four distances ; the first he finds to 
he 40 ch. 59 1. 3 in., the second 28 ch. 43 1. 5 in., the third 16.27 
ch., the fourth 12 ch. 7 in. What is the whole distance measured, 
expressed first in chains, &c., then in the denominations of linear 
measure ? 

Am. 97 ch. 301. 7.08 in.: Imi. Ifur. 29 rd. 1yd. 10.68 in. 

19. How many yards in 3 pieces of cloth, containing respec- 
tively 24 Ells French 3 qr. 1 m., 28 Ells English 3 qr. 2 nails, 40 
Ells Flemish 1 qr. 1 nail IJ in. ? 

2J inches make 1 nail ; 4 nails, 1 qr. of a yd. ; 8 qr., 1 Ell Flemish ; 6 qr., 1 Ell 
Gnglish ; 6 qr., 1 Ell French. Bednoe the ells to the common denomination, qnar- 
ters ; add the whole, and reduce the quarters to yards. Am, 108 yd. 

20. Find the sum total in pounds, &c., of the following 
items : £20 10s., £1 6s. 8d., 5 guineas 10s. 6d., 15 guineas, and 
£1 15s. 3id. AfiB. £45 2s. 51d. 
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21. A person owning a section of land (§ 251) buys three addi- 
tional tracts, containing 347 A. 2 R. 27 sq. rd-, 201 A. 19 sq. rd., 
and 417 A. 8 B. 14 sq. rd. How much does he then own m all ? 

Ans. 2 sq. mi. 826 A. 2 R. 20 sq. rd. 

22. How much coke in three carts, the first of which contains 
1 chal. 5 bu. 2 pk., the second 1 chal. 5^ bu., and the third 85 bu. 
3pk.? 

23. How much beer in four hogsheads, containing respec- 
tively 53 gal. 2 qt., 64 gal. 1 qt 1 pt., 52 gal. 3 qt. 1 pt., and 51 gal. 
3qt. Ipt.? 

24. Add together 6 da. 37min., 43 da. 5h. 29 sec, 94 da. 19 h. 
18 sec, 126 da. 7h. 9min. 8 sec, and 94 da. 16 h. 13min. 5 sec 
How many years in the sum ? 

25. How many yards in foxu* pieces of cloth, containing re- 
spectively 30 yd. 1 qr., 20 Ells Fr. Ina., 24 Ells En. IJin., 32 Ells 
Fl. 2qr. 2na. f in. Am, 115 yd. 



CHAPTER XV. 

COMPOUND SUBTRACTION. 

292. Compound Subtraction is the process of finding 
the difference between two numbers, when one or both 
are compound. 

Example 1. — ^From 20 lb. 6 oz. 8 dr. iakB 18 lb. 7 oz. 1 dr. Write the 
sabtrahend under the minuend, pounds under pounds, &c., marking the 
denominations above. Begin to subtract at the 
right. 1 dr. from 8 dr. leaves 2 dr., which we ^* <»• ^• 

write in the column of drams. 20 5 3 

7 oz. can not be taken from 6 oz. We there- 18 7 1 

fore take one of the next higher denomination ^^^^ 1 14 2 
(1 lb.), reduce it to ounces, and add it to the 6 oz. ; 
16 + 6 = 21. Then subtracting 7 from 21, we get 14, which we write 
under the ounces. — ^To balance the 16 oz. added to the minuend, we now 

292. "What is Compound Subtraction f Go through tbe given example explain' 
iDg the steps. 
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add 1 lb. to the subtrahend ; 19 lb. from 20 lb., 1 lb. Answer, 1 lb. 14 
oz. 2 dr. 

This process involves the same principle as carrying in Simple Sub- 
traction. In the latter, as the orders uniformly increase in value tenfold, 
we add 10 to the figure of the minuend when it is necessary, and to bal- 
ance it add 1 to the figure of the next higher order in the subtrahend. 

293. RuLB. — 1. Write the mbtrdkend under the min- 
uend^ placing numbers of the same denomination in the 
same column. Beginning at the rights svAtract as in 
simple numbers. 

2. If in any denomination^ tlie subtrahend eonceeds 
the minuendf add to the latter as many as make one of 
the next higJier denomination. Suhtra^t^ and add 1 to 
the suhtraJiend in the next higher denomination. 

Z. Ihrove by adding remainder and mbtraJkend. 

We may have to add 1 to the next higher denomination of the sub- 
trahend several times in succession. Thus, 
in Example 2, 6| yd. can not be taken from 
4yd. Add, therefore, to the minuend 6^ yd., 
which equal 1 rd. 4 + 6^ = 9^. Subtracting 
6| from the sum, we get 8^ yd., and adding 
1 successively to the columns of rods, fur- 
longs, and miles, we find the remainder to be 
in each case. Aw, Z% yd. 

If a fraction occurs in any denomination of the remainder, except the 
lowest, it should be reduced and added, as in Addition, § 290. 

294. To find the interval between different dates since 
the Christian era, Write the earlier date und& the later^ 
representing the month in each by its number (Januaryj 
1 ; February, 2, Ac). Subtract^ allowing 80 days to the 
month and 12 months to the year. 

Example 3. — "Washington was born Feb. 22, 1782. 
How old was he July 4, 1770 ? 

Represent July, the seventh month, by ^ — ^ llj ^ * . 

and February, the second month, by 2. Thirty il J I ©o 

days being allowed to the month, we subtract 1732 S 22 

22 from 80 + 4, and carry 1. Am, 44 4 12 

Show how the same principle is involyed in carrying in Simple Subtraction. — 
298. Becite the rule. If fractions occur, how are we to proceed ? niostrate this 
with the g;iven example.-- 294. Qive the rale for finding the Interval between dlfiTer- 
ent dates since the Christian era. Apply this rolo to Example 3. 



Example 2. 
mi. Air. rd. 

From 10 
Take 7 39 


yd. 
4 
6i 


Bern. 


31 
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(1) 






(2) 






(8) 






«aL 


qt. pt 


«i 





/ 


f/ 


bn. 


pk. qt 


pt 


From 


25 


1 1 


8 


8 


9 


11 


7 


8 1 





Take 


6 


1 


2 


3 


6 


84 


4 


3 6 


1 


Ans, 


19 


1 


1 


5 


2 


87 


2 


8 2 


1 



(4) (5) 

ini< fur. rd. yiL ft. in. A. B. P. sq. yd. sq.ft. sq.Jxi. 

88 25 018 90 80 17 26 

5 5 26 1 Q 3 2 87 80 2 97 

2 5 88 4|i| 18 5 1 82 l|i| 4 73 

1 6 = *yd. 2 86 = i»q.yd. 

2~6 88~5 0"*^u47W. 5 1 32 1 6 109 ^tw. 



(6) (T) (8) 

cli. 1. In. £ 8. d. hhd. bar. gal qt pt 

30 8 8 6 5 lOi 4 10 10 

16 17 4i 5 12 8f 2 1 81* 1 1 

3 90 6Aff 18 H 1 81 8 1 



FiBd the vlJne of the following. Prove each example, 
9* 25° 16' 31' — 18° 52' 49". 

10. 20 guineas — 19s. lid. 2 far. Ana, 19 gain. Is. 2far. 

11. 1 mL — 47 eh. 94 1. 6i in. Ans. 82 ch. 5 1. 1,42 in. 
. 12. 16 Cd. 4 cd. ft. - 10 Cd. 18f en. ft. 

13. 80 gal. 8qt. — 24gal. Ipt. 2gi. 

14. 200 da. 13 h. 15 sec. — 195 da. 21 h. 49 min. 

15. 91b. 3oz. Isc. 19gr. — 81b. 2dr. 2sc. 6gr. 

' 16. 2 T. 9 cwt. 8 lb. 4 dr. — 3 qr. 24 lb. 16 oz. 18 dr. 

17. 3 wk. 10 h. 11 min. — 1 wk. 6 da. 49 min. 57 sec. 

18. 6 lb. 3 oz. 15 pwt 15 gr. — 41b. 10 oz. 18 pwt 22 gr. 

19. 9 sq. mi. 8 sq. rd. 8 sq. ft. — 1 R. 29 sq. yd. 100 sq. in. 

20. 11 on. yd. Ill en. in. — 8 en. yd. 20 en. ft. 1000 J cu. in. 

* Wine HeaSTire. Carrying 1, we get 82 g&l., which can not be taken from on6 
barrel reduced to gallons (8U gaL). Hence we take two barrels, redinoe to gallona, 
sabtract, and carry ttco, 81i x 2 = 63. 63 - 82 = 81. Bemember, In snch a case, 
tocarry 2. 
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21. Henry Clay died June 29, 1852, aged 75 yr. 2 mo. 17 days. 
When was he bom ? Ans. April 12, 1777. 

22. Andrew Jackson was born Harob 15, 1767 ; be became 
president March 4^ 1829. What was his age at that time ? 

23. Shakespeare was bom April 23^ 1564. How long from 
that lime to the first day of the present year ? 

24. How old was Shakespeare at the time of Milton^s birth, 
December 9, 1608? Ans. 44yr. 7mo. 16da. 

25. A note dated Deo. 30, 1862, was paid iN'ov. 8, 1865. How 
long had it mn ? Ans, 2 yr. 10 mo. 3 da. 

26. San Francisco is in 122** 28' west longitude, Baltimore in 
76° 37' west ; what is their difference of longitude ? Ans. 45** 46'. 

27. Longitude of Boston, 71° 3' 58' W.; of Rome, 12° 28' 40' 
E. What is their difference of longitude ? An$, 83° 32' 38'. 

The one being In weit long., the other In MWt, to find the diff. of long., add. 

28. New York is m 40° 42' 43' north latitude ; New Orleans, 
In 29° 58' N. ; Charleston, in 32° 46' 33* N. What is the differ- 
ence of latitude between New York and New Orleans? Between 
New York and Charleston ? Between Charleston and N. O. ? 

29. Latitude of St. Louis 38° 27' 28' N. ; of Cape Horn, 55° 
68' 40' S. What is their difference of latitude ? Ans. 94° 26' 8'. 

The one being in north Iftt, the other in wuih, to find the diff. of bit, add. 

30. A grocer, haying on hand 17cwt. 3 qr. 51b. of sugar, buys 
5 cwt 20 lb. more, and then sells 12 cwt. 1 qr. 5 lb. 8 oz. How 
much has he remaining ? Ans, 10 cwt. 2 qr. 19 lb. 8 oz. 

31. From a piece of cloth containing 37 yd. 1 nail, are cut 6 yd. 
3qr. 2ndls, and afterwards 8 yd. 3qr. 2na. lin. How much is 
then left ? Ans, 21 yd. 1 qr. IJ in. 

32. Napoleon was bom Aug. 15, 1769 ; Wellington, May 1, 
1769. Which was the older, and how much ? 

33. How old was Napoleon when the battle of Waterloo took 
place, June 18, 1816 ? How old was Wellington ? 

84. A dmg^st, having bonght 1 lb. 8 1 of salts, put 4 1 3 3 ID 
in one bottle, and 83 2^ 19gr. in another. How much did what 
"^ras left weigh? Ans. 7 1 3 3 2^ 1 gr. 

i 35. From lib. Troy take 10 oz. 17pwt. 18gr. 
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CHAPTER XVI. 

COMPOUND MULTIPLICATION. 

295. Compound Hnltiplication is the process of takiog 
a compound number a certain number of times. It com- 
bines multiplication and reduction ascending. 

Example. — ^Multiply 4 gal. 2 qt. 1 pt. 3 gi by 36. 

Write the multiplier under the lowest de- 
nomination of the multiplicand. Begin to gaL qt pt. gi. 
multiply at the right 4 2 18 

3 gi. X 86 = 108 gi. = 27 pt. Write 3g 

under the gUls, and add 27 pt. to the next . ^ jr r 

product. 1 pt. X 86 = 36 pt, and 27 pt are ^^- lo» d 1 
63 pt = 31 qt 1 pt Write 1 in the column 

of pints, and add 31 qt to the next product. 2 qt x 36 = 72 qt, and 
31 qt are 108 qt. = 25 gal. 8 qt Write 3 under the quarts, and add 
25 to the next product 4 gal. x 86 = 144 gal., and 25 gaL are 169 gal 
Aru. 169 gal. 3 qt 1 pt 

In stead of multiplying 
by 36 at onoe, we may 
multiply in turn by any 
factors that will produce 
86; as, 4 and 9, or 6 
and 6. The product will 
be the same. 169 3 1 169 3 1 

296. Rule. — 1. Write the muUipUer under the lowest 
denomination of the mvUiplicand, 

2. beginning at the righty mvUiply each denomination 
in turny and write the product under the number multi- 
pliedy unless it can he reduced to a higher denomination. 
In that casCy divide it by the number that it takes to make 
one of that denomination / write the remainder under the 
number multiplied^ and carry the quotient to the next 
product. 

297. When Compound Division has been learned, Compound Multi- 
plication is best proved by dividing the product by the multiplier, and 

seeing whether the multiplicand results. 

295. What is Ck>mpound Maltiplioation ? What procesBes does it combine ? Go 
through the given example, ezpktinlng the steps.— 298. Becite the rale.— 297. How 
is Compound Multiplication best proved? 



gal. 


qt. 


pt. 


firi. 


gal. 


qt pt. 


gl. 


4 


2 


1 


3 

4 


4 


2 1 


3 
6 


18 


3 


1 



9 


28 


1 


2 
6 
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298. Multiply by 12 or less In one line. If the multiplier exceeds 
12 and is a composite number, it may be best to multiply by its factors. 
In this case, to prove the result, multiply by the factors in reverse order. 

299. If A fraction occurs in the product, it must be reduced to lower 
denominations, if there are any, and the result added in. See Example^ 
1 and 2 below. 
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(1) (2) 

rd. yd. ft in. A. B. eq.rd. Bq.yd.Bq.ft. s^in. 



Multiply 


3 
16 


1 


1 

2 

1 


8 
6 

4 
6 

10 




8 


i2 4 6 

7 


' iyd.= 


ft 1 

sq. yd. = 

5 1 


15 1| 6 

6 lOS 


Ans. 


16 


2 





15 2 8 108 


(8) 

gal qt 


Pt gl. 




cwt 


. qr. 


(4) 

lb. 


oz. dr. 


da. h. mill, sec 


a 2 


1 8 
10 




16 


1 


23 


14 15 
11 


2 19 47 58 
12 



6. Multiply 2° 13' 12' by 45. 

r. Multiply 12 ch. 151. 5.7 in. by 65. 

8. Multiply £14 17s. 8d. 8 far. by 56. 

9. Multiply 8 sq. mi. 2 R. 15i P. by 60. 

10. Multiply 51b. 8oz. iSpwt. 19 gr. by 63. 

11. Multiply 6 Od. 3 cd. ft. 8 cu. ft. by 72. 

12. Multiply 22 gaJ. 1 qt. 1 pt. 2 J gt. by 77. 

18. Multiply 6 T. 14 cwt. 20 lb. 6 02. 15 dr. by 99. 

14. Multiply 12 lb. 6 dr. 2 sc. 18 gr. by 108 (9 x 12). 

16. Multiply 1 mi. 87 rd. 4 yd. 2 ft. 9 in. by 132 (11 x 12). 

16. A has 8 packages of silver, each weighing 1 lb. 11 oz. 14 
pwt. 9 gr. B has 7 packages containing 8 oz. 23 gr. each. Which 
has the most, and how much ? Am, A 1 lb. 2 oz. 16 pwt lOgr. 

17. From a pipe of wine holding 127 gal. Ipt. were filled 26 

298. How should we muUIply by 12 or less f If the multiplier exceeds 12 and Is a 
romposlte namber, how may it be best to proceed ? In this case, how can we proTB, 
kho result ?•— 299. If a fraction occurs in the product, what must be done with il? 
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demijohns^ each containiiig 5 gal. ligi. How mnch wine re- 
maiaed in tha pipe ? Ans. 8 qt. 1 pt. 2^ gi. 

18. D, having given a note dated Aug. 2, 1864, and paid it 
Jan. 1, 1865, borrowed from the same amonnt for a period 
three times as long. How long was that ? Am. 1 yr. 2 mo. 27 da. 

19. If 5 suits, each requiring 6 yd. 1 qr. 1 na., are cut from a 
piece of cloth containing 40 yd. 3 na., how much will remain ? 

20. Henry Smith bought of Walter Rowe, of Liverpool, 2 bar- 
rels of flour, at £2 48. 6d. per bar. ; 271b. coffee, at ll^d. per lb.; 
14 boxes sardines, at 3s. 6d. a box ; 210 lb. citron, at Is. 8Jd. Paid 
on account £3 17s. 6i(L Make out Smith's bill, showing the bal- 
ance due. Ans. £22 8Jd. 

21. A printer, having on hand 4 bundles of paper, printed 
three pamphlets, each requiring 1 ream 6 quires 12 sheets. How 
much paper had he then left ? Am. 2 bundles 12 sheets. 

22. If to a pile containing 20 Cd. 8 cd. ft. of wood, 13 loads of 
1 Cd. 15 cu. ft. each, are carted, how much wood will there then 
be in the pile ? Ans, 36 Gd. 4 cd. ft. 3 cu. ft. 

23. A lady, having subscribed 100 guineas for the poor, pays 
four instalments of £15 8s. 6id. each. How much has she yet to 
pay? Ans, £43 5s. lid. 

24. P and Q start from two points 175 miles apart, and walk 
towards each other. P averages 15 mi. 20 rd. 4 yd. a day, and Q 
12 mi. 1 fur. 2 yd. 2 ft. How far apart are they at the end of five 
days ? Ans. 89 mi. 13 rd. 5 yd. 6 in. 

25. If six farms, each containing 40 A. 2 R. 15 P., are taken 
from a section of land, how much remains ? Ans. 396 A. 1 R. SOP. 

26. Multiply 5 bu. 3pk. 6qt. Ipt. by 7; 13 ; 23; 17; and add 
the products. Ans. 357 bu. 6 qt. 

27. MultiplylOcu.yd. 19cu.ft. 1123cu.in.byll; 19; 29; 41; 
and add the products. Ans. 1072 cu. yd. 20 ou. ft. 1708 cu. in. 

28. Multiply the sum of 40 ch. 991. 3.92 in. and 39 ch. 4 in. 

by 50. 

29. Prom a heap of potatoes containing 243 bu. 2pk. were 
filled 160 baskets, each holding 3 pk. 2 qt. How many bushelu, 
&c„ of potatoes remained in the heap ? 

8* 
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300. Difference of Time and Longitude. — ^All 

places have not the same time. When it is noon here, 

it is sunset at some place east of us, and sunrise at some 

place west. 

This is because the earth tunis on its axis from west to east. Places 
cast of a given point are, therefore, brought within sight of the sun be- 
fore that point is, and have the sun in their meridian sooner. 

301, The difference of time between any two places 
being known, their difference of longitude can be found. 
The earth turns on its axis once in 24 hours. A given 
point on its surface, therefore, completes a circle of 360° 
in 24 hours, moving 16° in 1 hour, 16' in 1 minute, 16" 
in 1 second. Hence, 

To find the difference of longitude in degrees^ minvteSy 
and seconds^ multiply the difference of time^ expressed in 
hours^ minutes^ and seconds^ by 16. 

Navigators thus determine their longitude at sea. Taking with them 
a chronometer (an accurate watch) set to mark the time at a given place 
(as, Greenwich or Washington), they ascertain by an astronomical obser- 
vation the time at the spot they are in, reduce tiie difference of time to 
difference of longitude by the above rule, and tiius find that they are so 
many degrees east or west of the meridian of the place for which their 
chronometer is set 

Ex. — ^When it is noon at San Francisco, it is 4 min. 62 
sec. after 3 p. m. at Philadelphia. What is their differ- 
ence of longitude ? 

b. min. see. 
Difference of time, 3 4 62 

Difference of longitude, 46° 13' 0' 

80. The difference of time between Washington and Dublin 
is 4 h. 42 min. 61 sec. What is their difference of longitude ? 

Am. ro° 43' 46'. 

31. When it is midnight at Detroit, it is 41 min. 13 sec. after 
6 A. M. at Paris ; what is the difference of long. ? Ans, 86** 18' lh\ 

800. What Is said of the diffeience of time at different places ? Why is . ibis ?— 
801. Give the rule for finding the difference of longitude, when the difference ot 
time is known. Why do we have to multiply by 15 ? How do navigators deter- 
nine their longitude at sea ? 
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CHAPTER XVII. 

COMPOUND DIVISION. 

302. Compound Division is the process of dividing a 
compound by an abstract number, or finding how many 
times one compound number is contained in another. 
It combines division and reduction descending. 

Ex. 1.— Find ^ of 32 rd. 4 yd. 3 ft. 

The divisor being greater than 12, rd. yd. ft 

we must use Long Division. Write the ^ , 

divisor at the left of the dividend, and 29) 82 4 3 (1 rd. 
be^n to divide at the left. ^ 

Divide 82 rd. by 29 : quotient, 1 rd. ; 3rd. 

remainder, 3 rd. To continue the divis- 5^ 

ion, reduce the remainder to yards, and ooSToTvl v/l rc\ vil 

add in the 4 yd. in the dividend. 3 x 5i 29) 20 J yd. (0 yd. 

= 16i. 16i+4 = 20i. - _J_ 

29 is not contamed in 20i; hence 29)64Jft. (2 ft. 

we have yd. for the quotient Re- 53 

duce 20iyd. to feet, and add in the — ^^ 

3 ft. of the dividend. 20^ x 3 = 61^. ^*^- 

61i + 3 = 64i. J± , 

Divide 64i ft. by 29 : quotient, 2 ft ; 29) 78 in. (2 f J m. 

remaiiider, 6i ft. Reduce the remainder 58 

to inches, and again divide. 6^^x12 -^q 

= 78. 78 -^ 29 = 2B in. CoUect the . ^ ^ ft. 2M in. 

several quotients for tiie answer. ^^*- ^ ^^- / ^^ '"* 

Ex. 2c-"How many powders weighing 13 5 gr. each 
can be put up from a mixture containing 1 1 4 3 li3 ? 

As many as 1 3 5 gr. is contained times in 114 3 HB- Red?^ 
both diidsor and dividend to grains, that being tiie lowest denommation 
in either, and then divide. 

13 5gr. = 26gr. 
1543 ^^ = '750gr. 
750 gr. ^ 25 gr. = 30 Arts, 

303. Rule.— 1. To divide a compound by an abstract 
number, beginning at the left, divide each denomination 
in turn. When there is a remainder, re duce it to the next 

802. What IB Compound DivlBlonf What processes does it combine t Go 
through Examples 1 ancl-2, explaining the Bteps.-808. Ecdte the rule. 
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lower denomination^ add in the number of that denomir 
nation in the dividend^ if any^ and continue the division. 
Collect the several quotients^ each of the same denominor 
tion as its dividend^ for the entire quotient 

2. To divide one compound number by another^ re- 
duce both to the lowest denomination in either^ and divide 
as in simple numl^ers, 

3. I^'ove by finding whether the product of divisor and 
quotient equals dividend. 

Divide by 12 or less in one line. If the divisor exceeds 12 and is a 
composite number, its factors may be used in dividing. 

EXAMPLES FOB PBAOTIOE. 



(1) 



(2) 



T. owt. 


qr. Ih. 


oz. dr. 


fiq.mt A. E. sq. rd. sq.yd. 


10)4 5 


3 21 


9 8 


12)115 11 1 26 8 


Arts. 8 


2 9 


10 8| 


Am. 9 374 1 6 IS^J 



3. Divide 22 sq. yd. 6 sq. ft. 85 sq. in. by 11. j Same ans. 

4. Divide 47 sq. yd. 4 &q. ft, 112^^ sq. in. by 23. J for both. 

5. Divide 20 yd. 1 qr. 1 na. by 9. Ans, 2 yd. 1 qr. J na. 

6. Divide 228 eh. 891. 4.62 in. by 57. Ans. 4ch. 5.5 in. 

7. Divide 3 cu. yd. 20 cu. ft. 709 en. in. by 401. Ans. 487 en. in. 

8. Divide 1 yr. 27 da. 22 h. 30min. 30 sec. by 65. 

9. Divide 1271b. 10 oz. 18pwt. 19 gr. by 164. 

10. Divide 43 Od. 4 cd. ft. 11 en. ft. by 19. 

11. Divide lOlchal. 34 bn. 6}pk. by 83. 

. 12. Divide 6 mi. 31 rd. 4 yd. 2 ft. 2 in. by 42 (7 x 6). 

13. Divide 12 lb 11 1 73 29 19gr. by 121 (11 x 1 1). 

14. Divide £147 l7s. 4d. 2far. by 8 ; by 18 ; by 29 ; and add 
the quotients. Ans. £62 12s. Od. 8f $ far. 

15. Divide 57 cwt. 15 lb. 5 oz. by 8 ; by 18 ; by 58 ; and add 
the quotients. An^s. 12 cwt. 2 qr. 2 lb. 9 oz. 71^1 ^« 

16. Divide 8 fur. 4 yd. 6 in. by 34; by 14; find the difference 
4)et ween the quotients. Ans. 5rd. 1ft. 2^Vin. 

17. Find ^V of 13 T. 14 cwt. 3 qr. 15 lb. 
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' 18. Find I of 20 bu. 8pk. Vqt. Ipt. Ans, llbu. 2pk. 6qt. ^pt. 

Multiply the oompound number by the numerator of the ftaction, and divide 
tbe product by Its denominator. 

19. Find Jy of 3 fi) 18 gr. Am. lib 2? 6 3 29 2|fgr. 

. 20. Find |J of 7 gain. 10s. 6d. Am. 6 gain. 20s. 3d. 

21. How manj times is 2 cu. ft. 34 en. in. contained in 1 en. j(L 
5 en. ft. ? (See Example 2, p. 179.) Ans. 15|4 JJ times. 

22. How many spoons, weighing 1 oz. 9 pwt. 13 gr. apiece, can 
be made ont of 1 lb. 1 8 pwt. of silver ? Ans. 8^f J. 

23. D, having 481 A. 3R. 21 P. of land, bonght 126 A. 81 P. 
more, and then divided the whole equally among his 4 sons and 

3 daughters. How much did each receive ? Am. 79 A. 2 R. 86 P. 

24. From a puncheon of rum, containing 80 gal. 1 qt. 1^ pt., 
2 qt. leaked out, and what remained was put up in bottles holding 
1 pt. 1 gi. apiece. How many bottles were tilled ? Am. 511f . 

25. A lady went out with £20, and spent £3 6s. 3d. How 
many books, at 3s. 8^d., could she buy with what remained ? 

26. Wliat is the average speed per minute of a train that runs 
30 mi. 80 rd. 5 yd. in one hour, and 27 mi. 4 fur. 30 rd. 1yd. the 
next ? Am. 8 for. 33 rd. 4 yd. 1 ft. 10^ in. 

How &r did the train go in two hours? How many minutes in 2 h. ? The 
average rate per minute will be x\^ of ^^ distance trayelled in 2 h. 

27. B has i as much silver plate as his father, who has 18 1I> 

4 oz. At 5c. an ounce, what tax has B to pay on this silver, 40 oz, 
being exempt from taxation ? 

28. How many times longer is a field 13 ch. 231. 1.4 in. in 
length, than one that measures 1 ch. 1 1. 6 J in. ? Am. IZ times* 

29. Two fields, of If A. each, produce respectively 36 bu. 3 pk. 
and 34 bu. 2pk. Iqt, of wheat. TVTiat is the average yield per 
square rod? Am. 4c^^qt. 

30. During February, 1864, a grocer sold 15cwt. 201b. 8oz. 
of sugar ; what was his average daily sale ? Am. 62 lb. 6JJ oz. 

31. A druggist, having 3 lb 8 1 2B of soda, put up fix>m it 3 
dozen powders of IJ 3 each, and divided the rest into 6 equal 
parts ; what did each of these weigh ? Ans. 6 | 3 3 2 B 6| gr. 

32. A person owning a section of land sold 50 A. 1 E. 22 sq. 
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rd., and gave away 20 A. 39 sq. rd. 30 sq. yd. What remained, he 
divided equally among his five sons. What was each son's share? 

Am. 113 A. 8 R. 19 sq. rd. 18J sq. yd. 

33. Twenty-four men agree to construct 7 mi. Ifur. 24 rd. of 
road ; after completing J of it, they employ 8 more men. What 
distance does each man construct before and after the 8 men were 
employed? Ana, 16 rd. before ; 1 fur. 20 rd. after. 

304. Difference of Longitude and Time. — 1 hour 
being the difference of time for 15° of longitude (§ 301), 

1 minute for 16', 1 second for 16", 

To find the difference of time between two places^ in 
hours^ minutes^ and secondSy divide their difference of 
longitude, in degrees, minuteSy and seconds, hy 16. 

When the time, at a given place is known, add the dif- 
ference to find the time of any place east of it, subtract 
for any place west. 

Example. — St. Petersburg is in 30° 19' E., New York 
in 74° 3" W. longitude. When it is 3 p. m. at K Y., 
what o'clock is it at St. Petersburg ? 

Diflferenceof longitude, 104° 19' 8" 

104° 19' 3''-^16 = 6h. 57mm. 16 sec. + JHff.o/Hme. 

St Petersburg being east of N. Y., add : 3 h, + 6 h. 57 min. 16 sec. 

Ans, 57 min. 16 sec. past 9 P. M. 

34. When it is noon at Buffalo, what is the time at Naples, 
the former being in 78° 55' West longitude, the latter in. 14** 15' 
East ? Ans. 12 min. 40 sec. past 6 p. m. 

35. When it is 6 o'clock a. m. at Portland, what is the time at 
San Francisco, the former being in 70° 15' W. long., and the lat- 
ter in 122° 23' W. ? Ans, 31 min. 28 sec. past 2 a. m. 

36. Required the difference of time between Buffalo and San 
Francisco. Ans. 2 h. 53 min.' 52 sec. 

37. Between Portland and Naples. -47W. 5 h. 38 min. 

S04. How may the difference of time between two places be fonnd, when their 
difference of loh^tude is known? In what case must the difference of time }>• 
added, and in what case subtracted ? 
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1. If a man wastes 4 minutes a day, how much time will he 
waste in the years 1867, 1868 ? Ans, 2 da. 44min. 

2. A druggist bought 3 lb. li oz. Av. of magnesia ; he sold 5 
packages of 1 dr. 1 so. each ; how many pounds, &c., Troy, has he 
remaining? . (See §239.) Ans, 31b. 8oz. 5pwt. 16igr. 

3. What is the difference of cost between 3 tons of hewn 
timber, at $1 a cu. ft., and 2| tons round timber, at 88c. a cu. ft. ? 

4. What fraction of 1 mile is 6 fathoms ? 

6. A grocer's qnart measure was too small by half a gill. How 
much did he thus dishonestly makiB in selling four barrels of cider, 
averaging 34 gal. 2 qt. 1 pt. each, if the cider was worth 24 cents a 
gallon? Ans. $2,216. 

6. A lady, for ten successive years, went into the country on 
the 20th of May, and returned the 17th of the following October. 
At 90o. a day, what did her board cost her for the whole time ? 
(See Table, § 271.) Ans. $1360. 

7. A farmer owns a horse 15 hands high and a lamb If ft. 
high. ' What common fraction, and what decimal, is the lamb's 
height of the horse's, and how much higher is the horse than the 
lamb? Ans. -J; .3; 3ffc. 4 in. 

8. Which is the greater, .65 lb. Troy or fj| lb. Avoir. ? 

9. Washington was bora Feb. 22, 1732 ; died Dec. 14, 1799. 
Franklin was born Jan. 17, 1706 ; died April 17, 1790. How much 
did Franklin's age exceed Washington's ? Ans. 16 yr. 5 mo. 8 da. 

10. From a hogshead containing 63 gal. of wine, 1 pt. leaked 
out ; what fraction of the original quantity was thus lost ? Ans. 3^. 

11. From 1 qt. 1 pt. of grain was raised 1 bu. What decimal 
was the seed of the crop ? Ans. .046875. 

12. How many angles of 3^ 45' will fill the same space as 1 
right angle, of 90° ? . 

13. How many square yards of carpeting will be required for 
a room 26 feet by 32 feet ? 

14. What part of 1 perch is yfr of an acre ? Ans. fff P. 
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306. To add or svhtract denominate fractions^ com* 
mon or decimal^ of different denominations. 

B. (L fiur.' 

Ex. 1.— Add £|, ^., and id. fl^'' 6 

1. Reduce each fraction to integers of 'v^* ==: 2 

lower denominations (§ 281), and then add. *^* - 

An9. 8 11 

£^ = %».s. = 7|s. 2. Or, reduce £f to shillings, and add in 

'^2 + tV = ^A*« ^V- Reserving 8, the integer, reduce the 

y^s. = .-jd. fraction -j^^s. to pence, and add in -^ _ Re- 

Jd. + 4d. = lid. serving 1, the integer, reduce Jd. to farthings. 

Ans 8s Id 1 far Finally, collect the integers for the answer. 

Ex. 2. — From .826 T. subtract .62 cwt. 

Proceed by either method shown under Example 1. 

.825 T. = 16.5 cwt. 



cwt qr. lb. 

.825 T. =E 16 2 

.62 cwt. = 2 1 2 

Ans. 15 3 13 



16.5 — .62 = 15.88 cwt. = 
15 cwt. 3 qr. 18 lb. Ans, 

.875 R> 
12 



Ex. 3.— Add .876 Bb, .7 § , and A'Z . __ 

In adding decimals of different denomina- 10,500 3 

tions, the second meUiod is generally prefer- ^ 

able. 11| .2 I 

Reduce .875 Ib to ounces, and add in .7 ^ . g 

Reserving 11, the integer, reduce .25 to drams, Tfi t 

and add in .4 3 . Collect the integers for the 5 

answer. Ana, 11 5 23. ^ 

21.03 



Rule. — 1. JReduce the given fractions to integers of 
lower denominations ; then add or subtract^ as required, 

2. Or, redicce the fraction of the highest denomination 
to integers of lower denominations^ taking care, as each 
is reached, to add or subtract, as may he required, any 
given fractional term belonging to that denomination, 

15. Add J cwt., iqr., and ^Ib. Ans, 2 qr. 81b. 9oz. 5Jdr» 

16. Add iVhu., 4pk., and^qt. Ans, 5yV<l^ 

806. In ^ow many ways may we add or enbtract fractions of different denomiAA* 
tions ? Illustrate these two modes with the given examples. Becito the rule. 
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17. From f oz. take |pwt. Ans. 7pwt. 15 gr. 

18. From *875da. take .2min. Ans. 8h. 59inin. 48 sec. 
19» From .22ch» take .431. Aris, 211. 4.5144 in. 
20. Add £.75, .8s., .86d., .9 far. Arts, 16s. lOd. 0.74 far. 
21* Add-fwk., I da., Jh. Ans. 4 da. 21 h. 8min. 

22. Add f mi., |fdr., ^rd., |yd., 4 ft., 2f Jin. ( Same am. 

23. Add-}mi.j |for., 12|rd., 4 yd., f ft;, -^in. ( for both. 

24. Add .6 en. yd., .875 en. ft., .4 cu* in. Ans. 17 c. ft. 130 c. in. 

26. Add .875sq.mi., .64 A., .6R. Am. 240 A. 2R. 80.4sq.rd. 
' 26. From $ A. take i ot 3 roods. Am. 2 R. 4f P. 

27. From ^hlid. take | qt. Am, 6 gal. 3 qt. f pt. 

28. Ftom .32 H) take .9|. Am, 2oz. 7 dr. Isc. 11.2 gr. 

29. From J^ of f of a day take i of 1| honrs. 

30. Add Jib. Troy, io2., and ]} pwt. Am, 2oz. 13pwt. 3f gr. 
81. A man had to plough 3 A., i R., J P. When J A. f R. f P. 

was ploughfed, how much had he to do ? Am, 2 A. 1 R. lOrfgF. 
32. How mcmy en. in. in 3 gal. 2 qt. 1 pt.. Wine ? Am. 837J. 
33« In f of a gallon + ^ of a quart, Beer ? Am, 223.26 en. in. 

34. In 1 bnshel 3 pecks ? Am. 3763.235 on. in. 

35. How many feet in f of a chain ^ J^ fur. ? Am. 247^ ft. 

36. From a piece of cloth containing 20 yd. 2 qr. 2 nails, 3 suits, 
each requiring 4^ yd., were cut. One third of the remainder was 
eold for $10.68f ; what did it bring per yard ? Am. $4.50. 

I remsliidef == « yd. 1 qf . i ha. = 2.875 yd. $10.6875 -#- 2.875 = $4.50. 

87. What cost 4bu. 8pk. 6qt. of potatoes, at 75c. a bushel? 

As the priod is given by the InttTiel, rednoe, by § 285, 4bTi. 8pk. 6qt to dushela 
and the deeimal of a bushel (4.9675 bu.), and multiply by the price. Ang. $8.7Ql 

38. What eost 4bu. 8pk. 6qt. of potatoes, at 18c. a pk. ? 

As the priee is given by the peck^ reduce 4 bo. 8pk. 6qt. to peeks and the 
decimal of a peck, and mnlUpIy by the price* 4 bo. 8pk. = 19 pk. 6qt = .75 pk. 
19.75 X .18 3 $8,655^ Ans. 

89. What cost 57 A. 2R. 20 P., at $20 an acre? Am. $1152.50. 
At $3.75 a rood ? Am, $864,375. 

40. What cost 7 gal. 8 qt. 1 pt. of wine, at $8 a gaL ? Am. $63. 
At $1.50 a quart ? Am. $47.25. 

41. What cost 5 T. 17 cwt. 20 lb. of hay, at $80.50 a ton ? 

At $1.60 a hundred-weight ? Am. $187.52. 
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42. What cost 81b. 6 oz. 1 dr. 2 so. of quiniDe, at $2.75 peroz. ? 

43. Find the cost of a gold ornament, weighing 4oz. 18pwt. 
20 gr., at £4 Os. per ounce. Aris, £21 19s. 9d. 2.8 far. 

44. What is the cost of a block of marble, 9 ft. long, 4 ft. 4 in. 
wide, and 3 ft. 6 in. thick, at $5 a cubic foot? A'm. $682.50. 

45. What cost 8 bandies 8 quires of paper, at $6 a.ream ? 

46. What cost a field 4 ch. 80 1. square, at $6.25 a rood ? 

47. What cost 4| A. 3^B. ^P. of land, at $4.25 a rood? 

48. What cost J T, } cwt. 25 lb., at $3 per cwt ? Ans. $11.35. 

49. 18 Od. 8 cu. ft. of wood, at $8 a cord ? Ans. $144.50. 

50. 7 T. 14 cwt 3 qr. 10 lb., at $75 a ton ? Am, $580,687 +. 

51. 81b. 6 3 15 gr. of calomel, at $1.50 an ounce ? 

Practice. 

307. Practice is a short method of operating with com- 
pound numbers, by means of aliquot parts. It was ap- 
plied to Federal Money on p. 123, and may be extended 
to compound numbers generally. The aliquot parts most 
frequently used are as follows : — 

Table of Aliquot Paets. 



SterliDg MoDey. 


Avoir. Wt 


Time. 


B. d. £ 


d. 


8. 


lb. 


cwt 


mo. 


da. yr. 


da. mo. 


10 = i 


6 = 


* 


50 


= i 


6 


= i 


15 = i 


6 8 = i 


4 = 


* 


33J 


= t 


4 


= * 


10 = i 


5 = i 


3 = 


i 


25 


= i 


3 


= i 


6 =* 


4 = * 


2 = 


i 


20 


= \ 


2 


13 = i 


B =i 


3 4 = i 


H = 


i 


16J 


= i 


2 


= i 


8 =,«5 


2 6 = i 


1 = 


-h 


12i 


= * 


1 


15 = i 


1 =i^ 


2 = ^ 






10 


= ^ 


1 


6 =T»J 


\ 


1 8 = iV 






8i 


= tV 


1 


= A 




1 =irV 






5 


= J^ 


80 da. allowed to 1 mo. 



807. What is Fractloe ? Giye the aliquot parts of £1. Of a shilling. Of a him- 
' dred-weight Of a year. Of a month. 
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Ex. 62. — What cost 900 Grammars, at Is. 8d. each? 

At £1 each, 960 Grammars would cost £960. 12) £960 

But Is. 8d. = -fly of £1 ; therefore, at Is. 8d., they . — ^p^ 

wiU cost iV of £960, or £80. ^^' ^^^ 

Ex. 63. — ^If it costs $17.60 to insure a house 1 year, 
what will it cost to insure it for 3 yr. 1 mo. 15 da. ? 

1 mo. 16 da. = II $17.50 yot 8 years take 3 times the cost 

3 for 1 yr. For 1 mo. 16 da., which is 

$52.60 i of 1 yr., take i of the cost for 1 yr. 

2.1876 ^'^^^ the whole by addmg these two 

^7W. $54:6875 P*^^- 

Ex. 64. — ^How much seed will be needed for 10 A. 1 R. 
30 P., allowing 1 bu. 2 pk. 4 qt. to an acre ? 



For 10 A, take 10 times the quantity 1 R. = J 

required for 1 A. For 1 R., which is J 
of 1 A., take ^ the quantity required for 
1 A. 80 P. not being an aliquot part of 
1 rood, take first for 20 P., which is ^ 
of 1 11. ; then for 10 P., which is i of 20 P. = 4 
20 P. Rnd the whole by adding these 10 P. = i 
parts. J_n8. 



bu. pk. qt 
12 4 
10 



16 


1 








1 


5 








6.5 








3.25 



16 3* 6.75 



55. "What cost 14 dozen Readers, at 3s. 4d. apiece? Ans, £28. 

56. 14cwt. 12|lb. of cheese, at $16 a cwt. ? Ans. $226. 

57. 1 gross of knives, at 2s. 6d. apiece ? Ans, £18. 

58. 5 yd. 1 qr. 1 na. of cloth, at $6.25 a yd. ? Ans. $33.20+. 
• 59. 26 gal. Iqt. Ipt. Igi. of wine, at $7 a gal.? Ans. $184.84+. 

60. What will it cost to travel 1200 mil^s, at l^d. a mile? 

61. At $26 a month, what will be a man's wages for 1 year 
7 months 12 days ? 

62. What will be the yield of 16 A. 25 P. of land, at the rate 
of 24 bu. 3 pk. 1 qt. per acre ? Ans. 400 bu. 1 pk. 3.90625 qt. 

63. What cost a plate of glass, measuring 7 ft. by 5 ft. 6 in., at 
4s. 6d. a square foot ? Ans. £8 13s. 3d. 

64. What cost 10 panes of glass, each 4ft. by 2 ft. 9 in., at Is. 
8d. a square foot? Ans. £6 17s. 6d. 

65. Find the rent of a farm of 260 A. 2 R. 16 P., at £1 12s. 4d. 
an acre. Ans. £405 2s. 6d. 1.5 fat. 
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CHAPTER XVIII. 

DUODECIMALS. 

308. Duodecimals are a system of compound numberS) 
sometimes used as measures of length, surface, and solidity. 

The foot, whether linear, square, or cubic, is the unit ; 
and the other denominations arise from successive divis- 
ions by 12. Hence the term duodecimald^ duodecim being 
the Latin for twelve, 

1 of any denomination in this fiystem makes 12 of the next lower; 
and, conversely, 12 of any denomination make 1 of the i^ext highar. 

Tabls. 

1 foot (ft.) = 12 primes, marked'. 
1 prime =12 seconds, marked". 
1 second =12 thirds, marked'". 
1 third =12 fourths, marked"", &c. 

1'" = 12"" 

1" = 12'" == 144'"' 

1' == 12" = 144"' = 1728"" 

1ft. = 12' = 144" = 1728'" = 20786"" 

The marks used to distinguish the denominations 
(' " "' "") are called In'dices {singular. Index). 

309. Whoi used in connection with one dimendon simply, as length 
or breadth, the prime, being ^ofa, foot, is equivalent to 1 hich. 

When applied to surfaces, the prime, being ^ of a foot, equals 12 
square inches. The second, being tV o^ tV of a foot, equals 1 sq. in. 

When applied to solid contents, the prime, being iV of a foot, equals 
144 cubic inches ; the second = 12 cubic inches ; the third = 1 cubic 
inch. 
■ 

806. What are DnodeclmalB ? What is the unit ? How do the othor denomina- 
tions arise ? Whence is the term duodecimala derived? Becite the Table. What 
are the marks used to distingnish the denominations called?— ^09. WhatistheprtoM 
cqniyalent to, when used in connection with one dimension simply ? Whan applied 
tosnrfaccs? When applied to solid contents?— 810. How are duodecimals added, 
subtracted, multiplied, and divided ? 
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310. Duodecimals may be added, subtracted, multi- 
plied, and divided, like other compound numbers. 

EXAMPLES FOB PBAOTIOB. 
(1) 

Add 1ft. 11' 6" 10"' 7"" 

4 ft. 9' 7" 11"' 5"" 

11' 8" 9"' 8"" 

2 ft. 0' 6" 3"' 9"" 



^7W. 9 ft. 


9' 


5" 


11"' 


0"" 


From 8 ft. 
Take 5ft. 


1' 
0' 


(2) 
0" 
4" 


6'" 
9"' 


10"" 
11'"' 


Ans. 8 ft. 


0' 


7" 


8"' 


11"" 



(8) 

Mnltiplj 
Bj 


6' 


8" 


9"' 
12 


^n«. 6 ft. 

Divide 9 ft;. 1" 
4) 9 ft. 0' 


8' 

4"' 
1" 


9" 

' by 

4"' 


0"' 
82. 


8) 2a 3' 


0" 


4"' 




Am. Oft. 8' 


4" 


6"' 


6"" 



5. Find the snm of 3 ft. 1" 5"", 16 ft. 6' 7"', 19 ft. S' 9" 11"' 
11'"', 10' 5" 8"", aad 5 ft. 7" 11'". Ans, 45 ft. 2' 7"'. 

6. From 25 ft. 1" take 16 ft. 3' 9"' 8"". Ana. 8 ft. 9' 2"' 4"". 

7. Multiply 3 ft. 6' 5" 7'" by 12. ^n«. 42 ft. 5' 7". 

8. Divide 6 ft. 4"' 10"" by 31. Ans. 2' 3" 10'" 7"" + . 

9. From 100 ft. subtract 7 times 8' 9"'. Ans. 95 ft. 3' 6" 9"'. 

10. From 59 ft. take ^V ©^ 6 ft. 6". ul/w. 58 ft. 7' 5" 7'" 6"". 

11. Add 365 ft. 1' 7" 9'" 8"", 521ft. 10' 10" 11'", 605ft. 8' 8" 
1'", and 731 ft. 3' 8'" 4"". Ans. 2224 ft. 3" 6'". 

12. What is the snm of 14ft. 5' 6'" 9"" and 11' 11" 10'" 10"" ? 
"What is their difference ? 

13. What is the snm, and what the difference, of 47 ft. 1' 1" 
1"' and 13 ft. 11' 11" 11'" ? Of 10' 10" 10'" and 10" 10'" 10"" ? 

14. From the snm of 8' 9" 8"' and 10' 10" 10'" take the sum 
of 4' 8" 9"" and 11" 8'" 8"". Ana. 1 ft. 2' 9'". 

15. Multiply by 36 the sum of 8" 3'", 4' 9", and 2 ft. 3' 4" 7'". 
Divide the product by 7. Am. 14 ft. 9" 5'" 1"" + . 

16. What is the sura of 100 ft. 8' 8", 135 ft. 1" 9'", 65 ft. 9' 2" 
7'", 45 ft. 3' 3", and 200 ft. 6' 6" 8'"? 

17. Which is greater, 1 of 10 ft. 6" 7'" or ^ of 30 ft. 1' 1", and 
how much ? 
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311. MULTIPLICATIOK OP DUODECIMALS BY DUODECI- 
MALS. — 1 ft. is the unit. Hence, multiplying "by 1 ft. is 
simply multiplying by 1, and the denomination of the 
product will be the same as that of the multiplicand. 

3' X 1 ft. = 3'. 

l' = ^ft. Hence, multiplying by 1' is multiplying 
\)y ^^ and the denomination of the product will be one 
degree lower than that of the multiplicand. 3' x 1' = 3". 

1" = ^ijj of ^ly ft. Hence, multiplying by 1" is multiply- 
ing by ^ of 3^, and the denomination of the product 
will be two degrees lower than that of the multiplicand. 

3' X 1" = 3"'. 

1'" = ^ of ^ of 3^^ of a ft. Hence, multiplying by 

1'" is multiplying by ^V ^^ iV ^^ iVj ^^^ ^^^ denomina- 
tion of the product will be three degrees lower than that 
of the multiplicand. 3' x 1"' = 3'"'. 

From the above it will be seen that The index of a prod- 
uct equals the sum of the indices of its factors. 

Thus 6' X 8' = 18" ; 6' x 3" = 18'" ; 6" y 8' = 18'" ; 6" x 3" = 18"". 

Example.— Multiply 14 ft. 1' ^' by 2 ft. 6'. 

Set the multiplier under the multipli- ^4 ft. *?' g'* 

cand, with their right-hand terms in line. ^ -. „, 

Begin to multiply at the right, reducing 

and caiTjing as in compound multiplica- 7 ft. 3' 10" 0"' 

tion. 2 9 ft. 8^ 4:" 

8" X 6' = 48;;; = 4" ; carry 4 to the 36ftr~f W^Am. 

next product. 7 x 6 = 42 , and 4" 

carried makes 46" = 3' 10" ; write down 10", and carry 8' to the next 
product. 14 ft. X 6' = 84', and 3' carried makes 87' = 7 ft. 3'. 

Next multiply by 2 ft., remembering that, when we multiply by feet, 
the product is of the same denomination as the multiplicand. Set tho 
terms of this product under like denominationf in the former one. Final- 
ly, add the partial products. 

312. Rule. — 1. Write the multiplier under the multi;- 
plicandy with their right-hand terms in line. 

811. How does the denomination of the product compare witL that of the mul- 
tiplicand, when we multiply by 1 ft. ? "When we multiply by 1' ? When we multi- 
ply by f ? When we mnltlply by 1''' ? What rule is hence deduced, for the index 
of a product ? Solve and explain the given example.— 812. Becite the rale for the 
maU4plication of duodecimals. 
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2. Beginning at the rights muUiply by each term of 
the multiplier^ giving each prodicct an index equal to the 
sum of the indices of its factors^ and reducing and carry- 
ing as in compound multiplication. Write terms of the 
same denomination in the partial products in the same 
column^ and finally add the partial products, 

EXAMPLES FOB PBAOTIOE. 



\tttr 



1. Multiply 3 ft. r 2" by 7 ft. 6' 3''. Ans. 27 ft. 7" 9'" 6' 

2. Multiply 7 ft. 8' 9" by 6 ft. 4' 3" ; by 12 ft. 5' ; by 9 ft. 8". 
8. Multiply 6 ft. 9' T by 4 ft. 2'. Ans. 28 ft. 3' 11" 2'". 

4. What is the area of a slab 7 ft. 3' long and 2 ft. 11' broad ? 

5. What is the area of a hall 37 ft. 3' long by 10 ft. 7' wide ? 

6. How many square ft., &c., in a garden 100 ft. 6' by 39 ft. 7' ? 

7. How many square ft. in 12 boards, each 12 ft. 8' by 1 ft. 9' ? 

Bolve this and the next two examples by the above rale. Then prove the re- 
talt by expresidng the primes as fttictions of a foot, multiplying, and reducing the 
fraction of a foot in the product, if there is any, to primes, &c Thus, in Ex. 7 :~ 
12ft.6/ = 12|fl;. lft.9' = Uft 

12} X If X 12 = sq. ft. Ans. 

8. How many cubic feet, primes, &c., in a wall, 80 ft. 9' long, 
1 ft. 8' wide, and 3 ft. 4' high ? 

9. How many cubic feet in a pile of wood, 156 ft. long, 4 ft. 8* 
high, 6 ft. 4' wide ? How many cords ? Ans, 36^ Cd. 

10. A room is 18ft. long, 14 ft. 6' wide, 9 ft. 8' high. It con- 
tains four windows, each 5 ft;. 6' by 3ft.; and two doors, each 
6 ft. 9' by 2 ft. 10'. What will be the cost of plastering said room, 
at 25o. per square yard ?. Ans, $21.81. 

The four -walls and ceiling arc to be plastered. 

Two of the walls have an area of 18 ft. x 9 ft. 8' each. 

The two other walls have an area of 14 ft. 6' x 9 ft. 8' each. 

The ceiling has an area of 18 ft. x 14 ft. 6'. 

Deduct f^om the sum of these areas, the areas of the windows and doors, whick 
are not to be plastered : 4 windows, each 6ft. 6^ x 8 ft. : 2 doors, each 6ft. 9' x 2 ft. 
10'. Beduoe the sq. foet to sq. yard^, and multiply by the price. 

11. What will it cost to paint a house 42 ft. 6' deep, 28 ft. 6' 
wide, and 19ft. 6' high, at 24c. per square yard, no allowance 
being made for windows ? Ans, $73,84. 
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813. Divisioir of Duodkcimaj.s 3Y Duodecimals. 

In multiplying duodecimals, we assign to a product 
an index equal to the sum of the indices of its factors. 
Hence, in dividing, To find the index of the quotient^ ice 
subtract the index of the divisor from that of the dividend. 

Thus, 18" -^ 6' = 8' ; 18'" -^ 6' = 3" ; 18"' -^ 6" = 3'. 

314. If the inde^ of the divisor exceeds that of the 
dividend^ redtice the dividend to the same denomination 
as the divisor^ and the quotient will befeet^ 

Example.— Divide 18 square feet by 6". 

18 a = 2692" 2692" -^ 6" = 432 ft Am. 

Example.— Divide 27 sq. ft. 1" 9'" 6"" by 8 ft. Y 2", 

Write the divisor at the left of the dividend, as in other cases of com- 
pound division. Begin to divide at the left 

= 9ft.'Bu^^Wn^ ^^r 2")2rft. O; r 9"' 6"- (rft. 6' 3" 
aUowance for the ^Q" . 2 2 Am, 

primes in the divi- 
sor, which amount 
to more than half 
a foot, we write 7 ft. 
as the first term in 
the quotient We 

then multiply the whole divisor by 7 ft., and subtract the product from 
the dividend. 

3 ft. is not contained in 1 ft., the first teun of the new dividend ; hence 
we reduce 1 ft to primes, and add in 10'. Dividing 22' by 8 ft (making 
allowance, as above), we get 6'. Write 6' in the quotient, multiply the 
divisor by it, and subtract 

Dividing 10" by 8 ft, we get 3", which we write as the third term in 
the quotient Multiplying the divisor by this term and subtracting the 
product, we find there is no remainder. 

If; on multiplying the divisor by any term of the quotient, the product 
is greater than the partial dividend, the quotient term must be diminished. 

316. Rule. — 1, Divide the highest term of the divi- 
dend by that of the divisor^ making it divisible^ if neees- 

813. In dividing dnodeeimals, how do we find tbo index of the quotient f— 814. 
If the index of the divisor exceeds that of the dividend, how must we proceed ? 
Solve and explain the given example. In what case must the term placed in tb« 
qnotient be diminished ?— 815. Becitc the role for the division of doodeciiBalSb 



25 ft. 2' 


2" 




1ft. 10' 
1ft. 9' 


5" 
7" 


9"' &'" 
0'" 




10" 
10" 


9'" &'" 
9"' 6"" 
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«ary, by redticing it to a lower denomination^ and adding 
in the given number of that denomination. Write the 
result in the quotient^ multiply the whole divisor by U^ and 
subtract the product from the dividend, 

2. Divide the highest term of the new dividend as 
before. Write the result in the quotient^ multiply the 
divisor by it^ and subtract, Proceed thus till the division 
terminates^ or a quotient sufficiently exact is obtained. 

BZAMPLSS FOB PBAOTIOE. 

1. Divide 32 ft. 9' 9" by 7 ft. 3' 6". Ans, 4 ft. 6'. 

2. Divide 18 ft. 4' 6" by 3' 6" (§ 314). Ans. 63 ft. 

3. Divide 32 ft. 9' 9" hj 29 ft. 2'. Ans, 1 ft. 1' 6". 

4. Divide 42 ft. 10' 10" 4'" hj 6 ft. 1' 4", Ans, 7 ^ 3". 
6. Divide 9' 11" 8"' 6"" by 4" 3'". Ans. 28 ft. 2'. 

6. What is the breadth of a marble slab, whose area is 21 ft. 
1' 9", and its length 7 ft. 3' t Ans. 2 ft. 11'. 

7. A carpenter bonght 920 sq. ft. of boards. If their united 
length was 480 ft., what was their average breadth ? 

8. A board fence 6 ft. 4' high contains 510 ft. 10' 8" of surface. 
How long is the fence ? Jtia. 80 ft. 8'. 

9. In diggmg a cellar 42 ft. 10' long and 12 ft. 6' wide, 4283 
en. ft;. 4' of earth was thrown ont. What was its depth ? 

Divide the solid contents, represented by the amount of earth thrown out, \>j 
the product of the two given dimensions. Ana, 8 ft. 

MiscBLLANBOUS QuBSTioNS. — ^Whon do we add, to find the difference 
of latitude between two places f To find the difference of longitude f 
How is the difference of time found from the difference of longitude? 
How is the di^rence of longitude found from the difference of time ? 

What is the unit of duodecimals f What is meant by the indices of 
duodecimals? What is the index of the foot? Of the prime? How 
many inches are equal to a prime, when used in connection with length 
or width only? When used in connection with surface? With solid 
contents ? Becite the rule for multiplying duodecimals by duodecimals. 
How may the operation be proved ? Recite the rufe for dividing duo* 
decimals by duodecimals. How may the operation be proved ? 

9 
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CHAPTER XIX. 



PERCENTAGE. 

316. Per eeni, from the Latin words per centum^ means 
hy or on the hundred. One per cent, means one on every 
hundred^ or one hundredth; it is written briefly \^y and 
is equivalent to -^J^ or .01. Two per cent., 2 on 100, or 
two hundredths, is written 2^, and equals yf^ or .02. 

317. Any per cent, or number of hundredths may thus 
be written either as a conmion fraction or a decimal ; but 
the decimal form is preferred, as easier to operate with. 

Any integral per cent, less than lOO is expressed by two de(umal fig- 
ures. 1 Jg = .01. 10 J^ = .10. 

100 jr, being \%%^ is written 1. ; \m% = 1.60; 200 Jl^ = 2., &c. 

Any part of 1 j^ may be expressed by taking the like part of .01 : 
ij^ = i of .01 = .006. fj^ = f of .01 = .003*75. 

Any part of 1 ^ that can not be exactly expressed as a decimal may 
be written as a common fraction after the place of hundredths. Thus, 
■ = .OOJ. i^ = .00i. 



H 


— 


.00125 


^^ 


= 


.041 


161 J^. 


-?= 


.1575 


%ZH 


— 


.284 


»o^^ 


— 


.307 



818. The following examples will show how to ex- 
press different rates per cent, decimally : — 

7^ = .07 » 525^ = 5.25 

12^ = .12 H = .005 

40^ = .40 i^ = .OOi 

100^ = 1.00 i^ - .002 

800^ = 8.00 i^ = .00^ 

In the case of an integral per cent., the decimal point must not be 
prefixed when the sign % or the words per cent are used. 25 j^ is very 
different from .25 ^ ; the former being equivalent to i^tfe or J, — the latter 
to ^ of jiru, or -^iji. 

816. What is tbe expression per cent, derived fromf What does it mean? 
What does one per cent, mean? How is it written? To what is it equivalent? 
Two per cent ?— 817. How may any per cent be written ? Which form is preferred, 
and why ? How many decimal figures are required to exixress any integral per cent. 
less than 100? How Is- 100 per cent written decimally ? 160 per cent ? 200 per 
cent ? How may any part of 1 per cent be expressed? How may any port of I 
per cent that can not be exactly expressed as a decimal be written ?— 818. Give ex- 
amples of the mode of expressing different rates. What cantion Im given In the case 
tf( an Integral per cent ? *^ 
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319. EXEBOISE. 

1. Write the following rates per cent, as decimals : 6 ^ ; 4^fi 
25^; 101^; J^; 13^; |^; 200^; |^; 8^^; 81^; 30^ 
50i^; 425^; 42^; 6f^; 9^; A^; 81f^; 15*^; 98f^ 
312^; 681^; y^^; lOOJ^; 1000^. 

2. Read the following as so many per cent. : .0826 (eight a/nd 
a quarter per cent); .04; 2.00 (Imo hundred ^; .17; .105; .20; 
4.00; .1175; .33^; 3.33^; .03i; .05f; .052; .074 (7f^; .094; 
1.15; .008; 8.00; .00^; mOZ {three hundredths of I ^', .0007. 

3. What per cent, is each of the following common fractions 
equivalent to? i {Annex two naughts to the numerator^ and 
dwide hy the deruyminator : 1.00 -^2 = .50 = 50^; i; J; |; 

4; \\ i; i; tt; A; t; f ; t; *; f ; i; A; A; A; -h\ A- 

4. What common fraction is each of the following eqniyalent 
to? 25^(=^ = i); i^(=iof^ = yiT,); 7jJ^; 6^; 
14^; 20^; 10^; 40^; 50^; 12j^; 4^; 8*^; i^; f^; 9j^; 
16J^; 15^; 60^; 18^; f^; i^; 28^; 200^; i^. 

320. In connection with the subject of Percentage, 
three things are to be considered : — 

1. The Bate, or number of hundredths taken. 

2. The Base^ or number of which the hundredths are 
t^ken. 

r 

3. The Percentage, or number obtained by taking cer- 
tain hundredths of the base. 

Two of these being known, the third can be found ; 

for the Percentage is the product of the Base and Kate. 

Example 1. — How much is 7^ of $16.85 ? 

Here the base and rate are ^ven, and the per- 
centage ia required. *J% \& jJir. Taking j^^ is $16.85 
equivalent to multiplying by -i^u •(§ 161). Hence we \tr 

multiply the base, $16.85, by .07 (the rate expressed '- — 

decimally), .and point off the product as in multipli- Ans, $1.1795 
cation of decigials. ^ 

I ' _ 1 _. III! ■ .— 

820. How many things are to be considered in connection with the snliject of 
Percentage? «Name them, and define each. Wliat relation snbsieta between the 
Percentage, Baseband Bate? Show this from Example 1. • 
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It will be seen from this example that the percentage is the prodaci 
of the base and rate. 

ExAMPLB 2. — What per cent, of 116.85 is 11.1796 ? 

Here the percentage (the product) and the ^ ^ of^x -, ■. t^^jf ( r.w 

base (one of its factors) are given, and the rate ^^^^> iiY95 
(the other factor) is required. Divide the prod- *^" 

uct by the given factor, and the quotient wUl be ^^ ^ v 

Ihe required factor (§ 89). ' ^' 

Example 3. — $1.1795 is 7^^ of what number? 

Here again the product and one factor are given, 
.07) $1.1795 and the other factor is required. Divide the product, 
Am, $16.85 $^* ^'^®^» ^y *^® given factor, 7 %^ expressed decimally ; 
' * and point off the quotient as in division of decimals. 

321. Rules. — ^L To find the percentagcy multiply/ the 
base by the rate expressed decimaUy. 

n. To find the rate^ divide the percent(zge by the base ; 
the figures of the quotient to the hundredth^ place inclu- 
sive will denote the rate j^, and the remaining figures, if 
any, the decimal ofl^. 

in. To find the base, divide the percentage by the rate 
expressed decimally. Hence these formulas : — 

Febcentaqb = Basb.x Katb 

Rate = I*^^^^^^-^^^ Base = ^^^^^^^^-^^^ 

Base Bats 

Proof. — ^These rules may be used to prove one another. Thus : — 

If the percentage has been foimd by Rule I., divide it by the rate, ac- 
cording to Rule IIL, and see whether the given base results. 

If ttie rate has been found by Rule n., multiply tiie base by it, accord- 
ing to Rule I., and see whether the given percentage results. 

If the base has been found by Rule IIL, multiply it by the rate, ac« 
cording to Rule I., and see whether t&e given percentage results. 

Be very careful to place the decimal point correctly. 

322. Examples fob Fbaotioe. 

1. How much is 15 ^ of £10 4s. 6d. ? ' 

By § 286, £10 48. «d. = £10.225. £10.226 x .16 = £1.63376L 

By §284, £1.53375 = £1 lOs. 8d. .4 far. Am, 

Explain Ex. 2. Explain Ex. &.— 821. Becite the rule for finding the per«entago. 
For finding the rate. For finding the base. Express these roles briefly in fozmnlaa. 
Show how each operation may be proved. . 
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2* How mnch is 50^ of £64 Ids. 8d. ? Ans^ £82 9s. 4d. 

50 % being ^, the shortest way is to take \ at once. 



So, for 33^^ take }. 
For 26 j^ « J. 
For 20 % " J. 
Fopiej^ " i. 



For 121^ take i. 
For 10^ " A. 
For 8 J j^ " A. 
For 6^ " ^. 



^ 



> \j 



12. Find 9 ^ of $995. / 2. 3 

13. 25^of78bu. 2pkf'^.^ 

14. 6i^ of $75. ^ 
16. 24^ of £10 10s.' 

16. 8i^of33cwt. 81b. 

17. 80i^ of $122.50. 

18. 12i^of£8 Is. 4d. 

19. 18f ^ of $240,505. 



3. Find 6 ^ of $1000. Am. $60. 

4. 8^ of $28.98. Am. $2,318. 

5. i^ of £120. Am. 6s. 

6. 4f ^ of 75 gal. Am. 3.3 gal. 

7. 11^^ of 3 yd. ^7W. 11.988 in. 

8. 87i ^ of $60,005. Am. $22.50 + . 

9. 20^ of £10 5d. Am. £2 Id. 

10. ij^ of 9171 acres, ^tw. 30.57 A. 

11. 2i^of 50guin. Am. Ig. 5s. 3d. 20. lOOj^ of 16lb. 5oz. Idr. 

21. Find 38^ of 4. 97^ of 16. 500 J^ of 7. 840^ of 28f 
365 ^ of i. 92 ^ of |. Bum of amioers, 292.6975. 

22. Find the percentage on $987634.37 at each of the follow- 
ing rates: ifi; 2i^; i^; 3i^; |^; 6f^; 25^; 412^; 900^; 
43 ^. Sum of amtoers, $13760215.86 + . 

23. A feumer, raising 1097 bu. of wheat, gives lOj^.of it for 
thrashing, and sells 10 ^ of the remtdnder. How mnch is left ? 

24. A merchant, who had $6480 invested in business, lost 75 ^ 
of it. How mnch did he save? Ans. $1620. 

25. A and B invested $100 each in speculations. A lost 100 ^ 
o( his investment, and B made 200 ^ on his. £[ow mnch better 
off was B than A on these speculations ? 

2i. If 36 ^ of the contents leak out of a hhd. of molasses, how 
many gallons will be left ? Am, 40.82 gal. 

27. A coal-dealer bought 17180 tons of coal ; he sold 62 ^ of 
it at $6.75 a ton, and the rest qf, $7. How much did the whole 
bring? Am. $117597.10. 

28. What is the sum of i ^ of $40 and .8 ^ of $30 ? 

29. A California miner, having obtained 15|lb. of gold dust, 
has it melted up and refined. 6^ being deducted for the waste 

and cost of refining, what weight should the miner receive ? 






:^ 
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80. What JS is 1 of 20? (Ex. 2, p. 196.) 
31. .048 of 240? Ana. .02^. 



82. $117 of $900? 

83. 200bii. ofSObn.? 

84. 8s. of £100?* 

85. $2.25 of $112.50 ? 

86. 2s. 9d. of £2 15s. ? 
37. 8 3 of 258)? 

88. 1.6 pt of 40 gal. ? 

89. $8,736 of $1248? 



Ana. 13^. 
Am, 400^. 
Am, .15^. 

Am. 2^. 

Ans. 5 ^. 



40. What ^ of I is 4? 

41. What ^ of f is i ? 

42. What ^ of t is J ? 

43. What ^ of 1600 is 1000? 

44. What ^ is $6 of $18 ? 

45. $36.10 of $902.50 ? 

46. 76 trees of 400 trees? 

47. 1 of 10000? 

48. 5 mills of 1 dime ? 

49. 2 cwt. of 100 tons ? 



Am. .007^. 

50. What 5^ of a long ton is a common ton ? * Ans. 89f ^. 

51. What ^ is a pound Troy of a pound avoir. ? * Am, 82f ^. 

52. What ^ is an ounce Troy of an ounce avoir. ? Am, 109f ^. 

53. What ^ is the wine gal. of the beer gal. ? Am. 81 Jf^. 

54. A lady divides $300 among her three sons, giving the first 
$100, the second $25, and the third the rest. What per cent, of 
the whole does each receive ? 

55. A person owns a house and lot worth $5500. The lot is 
worth $1000 ; what ^ is that of the value of the house ? 



56. 25 is 4^ of what? Am, 625. 

57. $10 is 12 ^ of what ? $83i. 

58. 9s. is i^ of what? £90. 

59. 17 qt. is 8J ^ of'what ? 50 gal. 

60. 20c. is .01 ^ of what ? $2000. 

61. 1.25 lb. is i ^ of what ? 5 cwt. 

62. Is. is Si^ of what? £1 10s. 

63. $40 is 150 ^ of what? $26}. 

72. A farmer keeps 25 ^ of his sheep in one field, 15 ^ in 
another, and the rest^ numbering 48, in a third. How many 
sheep has he ? ^ Am, 80 sheep. 

73. A collector, who gets 3 ^ for his services, makes $33.33 by 
collecting a certain bill. How large is the bill, and how much 
must he pay over to his employer ? Last cms. $1077.67. 

74. Of what number is i ^ of 90 three hundred ^ ? Am. .15. 

* Before diyidiog, reduce diTideud and divisor to the same denomlnatioa 



64. $56 is 14^ of what? 

65. $81.50 is 100^ of what? 

66. 21c. is .3 ^ of what ? 

67. 1200 is 40^ of what? 

68. 28.8 bu. is 2f ^ of what? 

69. $456.75 is 105 ^ of what ? 

70. l^of 240 is80^of what? 

71. 10^of300is5^ofwhat? 
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75. The deaths in a certain county average 820^a atotith, and' 
the nnmber of deaths each year is 8 ^ of the popalatioD. What 
is the population ? Am. 128000. 

76. A person worth $40000 gave 80 ^ of it to his son, and this 
amount was 75 ^ of what his son had before. How much had the 
eon after receiving the father^s gift ? Am. $28000. 

S23. To find the bdse^ the rate and the sum or differ- 
eruie of the percentage and base being given. 

Example 1. — A farmer, having a certain number of 
sheep, bought 33 J ^ of that number more, and then had 
256. How large was his flock at first ? 

An he increased his flock by 33}^ of -^^ q^. __ iqqi// __ 

itself he must then have had US^ of ^^ + ^''^ - ^*^^*^ - 

the oiiginal number or base. As 266 is 1.83J = IJ = J 

133^^ of the base, to find the base, di- 256 -^ f = 192 

vide 266 by 1.33 J, or its equivalent J ^^ 192 sheep. 

(Rule III. § 321). ^ 

Example 2. — ^A farmer, having a certain number of 

sheep, sold 33^^ of them, and then had 128 left. How 

large was his flock at first ? 

100 -^ 33i = 66|^ -^ ^® sold 83 J 5^ of his flock, he must 

^/.a ^ /.flo fl have had left 66| % of the original number or 

; 00 ~« 1 7c, ^^^' ^^ 128 is 66§ % of the base, to find the 

128 -*- f = 192 base, divide 128 by .66§ or its equivalent f 

Ans, 192 sheep. (Rule III. § 321). 

Rule. — Divide the given number by 1 increased or 
diminished by the rate expressed decimoMy^ according as 
the sum or difference of the percentage and base is given. 

77. When I add to a certain nnmber 25 ^ of itself, I get 540 ; 
what is the number ? Ans. 432. 

78. What number is that which diminished by 1 J^ of itself is 
778.09? Ans. 782. 

79. A gentleman, having bought a house, spent 10 ^ of the 
purchase price in repairs, and then found that the whole cost was 
$8800 ? What was the purchase price ? 

- - - - . * — • 

823. In stead of the percentage, what may be given, with the rate, to find the 
base ? Explain Examples 1 and 2. Becite the mle for finding the base, the rate 
and the sum or difference of the percentage and base being given. 
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80. A merchant, having lost 7 ^ of his capital, has $23250 left ; 
what was his capital ? 

81. A fjEirmer set out some apple-trees ; 5 ^ of them died the 
next summer, and 8^ the following winter; 138 lived. How 
many trees did he set out ? Afta, 150 trees. 

82. A ladj spent 75 ^ of her monej for a cloak, and 5 ^ for 
gloves ; she then had $16 left. How much did she have at first ? 

324. Applications op Pebcentage. — ^The rules of 
Percentage are applied in many of the most common 
mercantile transactions. They form the basis of com* 
putations in Profit and Loss, Interest, Discount, Commis- 
sion, Bankruptcy, Insurance, Assessment of Taxes, &c. 

Profit and lioss* 

325. Profit (or gain) and Loss are generally reckoned 
at a certain per cent, of the cost. 

The cost is the base. 

The per cent, of profit or loss is the r(xte. 

The amount of profit or loss is the percentage. 

326. Hence, applying the Rules of Percentage (§ 321), 

Pbofit or Loss = Cost x Bate 

Rate = P^Q^^ ^^ LQ^^ CogT = Pboeit or Loss 

Cost Bate 

827. TVhen the cost and selling price are given^ their 
difference will be the profit or loss,— profit if the selling 
price is the greater ^ loss if ths cost is the greater. 

328. To find the selling price, — when there is profit^ 
add it to the cost ; when there is loss, subtract it from 
the cost. 

824. What is said of the application of the rules of Percentage ? In what do 
they form the basis of computations f— 825. How are Profit and Loss generally reck- 
oned * What corresponds to the base ? What, to the rate ? What, to the peresrU^ 
affei—S26. Give the formulas that apply. — 827. When the cost and selling price are 
given, what will their difiPerence be ?— £28. How do you find the selling price, when 
there is profit ? When there is loss? 
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EXAMPLES FOB PBAOTIOE. 

Find the pbofit or loss, 

1. On goods that cost $145, sold at 3 ^ advance. Ana, $4.85 pr. 

2. On goods costing £2500, sold at 4}^ loss. Ans, £112 10& 
8. On famiture bought for $850.75, sold at 7 ^ below cost. 

4. On paper costing $1485.50, and sold at a profit of 15^. 

5. On coal bought for $9020, and sold at a loss of 61^. 

6. On tea sold at i^ below cost, which was $666.66. 
Find the seluno pbice of goods, 

7. Bought at $88.66, sold at ^^ below cost. Ans, $85,695. 

8. Bought at £120, and sold at 8^ advance. Ans. £129 12s. 

9. Sold at 20 ^ below cost, bought for $18000. 

10. Sold at lOf ^ above their cost, which was $5050. 
Find the bate ^ of profit or loss on goods, 

11. Bought for $13000, sold at a profit of $292.50. Ans, 2i^. 

12. Bought for $80, sold for $60. Ans. 25 ^. 
18. Bought for $113.25, sold so as to gain $113.25. 

14. Bought for $5601.30, sold so as to lose $2800.65. 

15. Bought for £250, sold for £200 (§327). Ans. 20^ loss. 

16. Bought for $1250, sold for $1375. Ans. 10^ prof. 

17. Sold for $1090, bought for $1000. Ans. 9 ^ prof. 

18. Sold for $245.18, bought for $235.75. 

19. Bought for $800, and sold for $894.40. 

20. Bought for $740, and sold for $627.16. 

21. Bought for $815, and sold for $220.05. 

22. Bought for $350.50, and sold for $701. 

23. Sold for $540, at a profit of $40. Ans. 8 ^. 

24. Sold for $600.85}, at a loss of $26.64|. Ans. 4}^. 

25. Sold for $200, at a loss of $100. 
Find the cost of goods, 

26. Sold at a profit of $40, being 20^ on the cost. Ans. $200. 

27. Sold at 7^ below cost, at a loss of $350. Ans. $5000. 
' 28. Sold at 12i ^ above cost, at a profit of $240. Ans. $1 920. 

29. Sold at a loss of $58, being i ^ of the cost. 
80. Sold at } ^ above cost, at a profit of $10.50. 
9* 
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329. lo find the costy when tJie selling price and rate 
of profit or loss are given. 

Example 1. — ^A sold a horse for $175, and by so doing 
gained 40 ^. What did the horse cost ? 

This question is analogous to Example 1, § 823, under Percentage. 

As he gained 40 % of the cost, the selling price i nn _l An ^AX\e/ 

must have been 100 + 40, or 140,^ of the tJl "*" !"" 7" *:^ 
cost The question then becomes, $175 is 1 '^ "^ 1*^" — 126 
140^ of what number? (Rule III., § 321.) ^««. $125. 

Example 2. — A sold a horse for $175, and by so doing 
lost 40^. What did the horse cost ? 

100 — 40 = 60 ^ ^^ ^^ analogous to Ex. 2, § 823. As ho 

ITS • fin 9Q14 lost 40 ^ of the cost, the selling price must have 

-dn«. f 291.bbf tjon then becomes, $175 is 60 % of what number ? 

Rule. — Divide the selling price hy 1 increased hy the 
rate of profit^ or diminished by the rate of loss^ expressed 
decimally, 

31. By selling a house and lot for $5790, the owner lost 3^,^. 
What was their cost ? Am. $6000. 

32. Sold 517 barrels of flour for $8.10 a barrel, at a profit of 
8 ^. What was the whole cost ? Am. $3877.50. 

33. Sold 1100 tons of coal for £1861 5s., thereby losing 1 ^, 
What was the cost per ton ? Am. £1 5s. 

84. Some linen was sold for 61ic. a yd., at a loss of 5 ^. What 
was the cost of 7 pieces of this linen, averaging 13 yd. to the 
piece? Am. $59.15. 

85. Sold a book-case for £15, and some books for £33 2s. 6d., 
and thereby gamed 20i^. What was the cost of case and 
^ooks ? Am. £40 4d. 8 far. + 

36. D bought 5000 bu. of com, but lost 10^ of it by fire ; he 
Bold what was left for $3408.75, and by so doing gained 1 <^ on its 
cost. What did he give for the 5000 bu. ? Am. $3750. 

37. Selling price, $4773.76 ; gain, i^; required, the cost. 

829. Explain Examples 1 and 2. Eeclte the rule for finding the cost, when the 
selling price and the rate of profit or loss are given. 
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330. To find the rate of profit or loss at a proposed 
selling price, when the actual selling price and rate of 
profit or loss are given. 

Ex. — ^If, by selling a cow for $60, 1 gain 20 ji^, what ^ 
would I have gained or lost by selling her for $26 ? 

First find the cost, § 829 : $60 -5- 1.20 = $50, cost 

Then find the gain or loss at the 

proposed selling price : $50 — $25 = $25, loss. 

find the rate, by dividing the loss 

by the cost : 25 -5- 50 = 50^ loss. Ans, 

Rule. — From the selling price obtain the cost (§ 320) ; 
then find the gain or loss at the proposed selling price by 
stfbtractionj and divide it by the cost 

38. A profit of 4 ^ is realized by selling some cloths for $228.80 ; 
had they been sold for $215.60, what ^ would have been gained or 
lost? Ans. 2^ lost. 

39. Some grain is sold for $1 335, at a loss of 11 ^ ; what amount 
would have been gained or lost, and what ^, if it had been sold 
for $3000? Last ans. 100^ gd. 

40. By selling some goods at $153^.90, a profit of 12| ^ was 
realized ; what per cent, would have been gained or lost, if they 
had sold for $1651.66 ? Ans. 21 ^ gd. 

41. 2J^ was lost by selling a farm for $13650 ; what ^ would 
have been gmned or lost by selling it for $13986 ? 

42. If by selling some wood for $850 I made 100^, what ^ 
would I have gained by selling it for $1275 ? 

43. Sold a house for $1000, thereby making $200 ; what would 
I have had to sell it for, to gain 50 ^ ? 

44. By selling some goods for $4759.79, 4- of 1 ^ was gained. 
What would these goods have had to be sold for, to realize a profit 
of 7^^? Ans. $5085.71. 

45. A merchant bought 320 barrels of flour at $7.50 a barrel, 
and sold them at a loss of 10 ^. How much did he lose ? 

820. Explain the given example. Ecclte the mle for finding the rate of profit 
or loss at a proposed selling price, when the actual selling price and rate of profit or 
kMSB are given. 
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46. Bought 800 yd. merino at $2.25 a yd., and sold the same 
at $2.50 a yd. How mnoh was gained, and what ^ ? 

47. Twenty-five cords of wood were bonght at $4.50 a coi^d, 
and sold at an advance of 25 ^. 40 ^ of the bill was paid in cash ; 
how much remained to be paid? Ans, $84,875. 

48. Bought a lot for $800, fenced it for $50, and bnilt a house 
on it for $1550. Sold the whole at a profit of 8^ ^ ; what did it 
bring? Arm. $2881.50. 

49. A buys $1000 worth of goods, which he sells to B at a 
gain of 5 ^. B sells them to at a profit of 5 ^, and sells them 
to B at a like profit. What did they cost D ? Ans. $1157.625. 

50. S sells T some goods that cost him $1480, at a loss of 
8^^. A few days afterwards, T sells them back again to 8 at a 
gain of 8i^. How much less does S pay for them the second 
time than the first? Ans, $1.81 +. 

51. P bnys an article for £50 Ids. 6d., and sells it to Q at a 
profit of 10^. Q in torn sells it to H at a loss of 10^. What ^ 
of the original cost does B pay ? Am. 99 ^. 

52. If a person bnys 600 barrels of fionr at $9.25 a barrel, and 
sells 88i ^ of the same at a profit of 10 ^, and the rest at a profit 
of 12^^, now much will he receive in all, and what ^ will he gain 

'on the whole? Last anB. 1\\^. 

58. Bought 8000 bn. of wheat at $1.60 a bushel Sold 10 per 

cent, of it at a loss of 8 ^, 50 per cent, of it at a gain of 10^, and 

the rest at a gain of 2 ^, How much was made on the whole, and 

what per cent. ? Ans. $264, and 5i ^. 

54. Sold some muslin for $199.50, at a loss of 1^ ; some linen 
for $148.50, at a loss of 1 ^ ; some doth for $520, at a profit of 
4^. What did the muslin, linen, and cloth cost? Ans. $850. 

55. Sold a horse for $198, at a loss of 10 ^. Bought 3 cows fo> 
$135. What must I sell the cows for apiece, to make up the lost 
on the horse and $44 besides ? Ans. $67. 

56. The diflference between 50^ and 71 ^ of a certain number 
is 525. What is the number ? 

57. A house that cost $5000, was repaired at an expense of 
$1000. It was then sold for $7500 ; what was the gain or loss $(, ? 
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CHAPTER XX. 

INTEREST. 

331. Interest is what is paid for the nse of money. 
The Principal is the money used, for which interest ia 

paid. The Bate is the mimber of hundredths of the prin- 
cipal paid for the use of the principal for a ceitain time, 
usually for a year {per annum). It is written and oper- 
ated with as so many per cent. When no time is men- 
tioned with the rate, a year is meant. 

The Amonnt is the sum of the principal and interest. 

I borrow $100 for a year, and pay $6 for its use ; the Frincipal is 
|100, the Interest $6, the Rate 6 ^, the Amount $106. 

332. Interest is distinguished as Simple and Compound. 
It is called Simple, when reckoned on the principal only ; 
Compound, when allowed on interest as well as principaL 
When the word interest is used alone, Simple Interest is 
meant. 

333. There is a rate of interest fixed by law, called the 
Legal Bate, for cases in which no other rate is specified. 
Parties may always agree on a lower rate than the Legal 
Rate, and in some of the states on a higher one ; but 
there is generally a limit fixed, beyond which the taking 
of interest is forbidden under certain penalties — ^the of- 
fence being called Usury. 

The legal rate in England and France is 5 ^ ; in Can- 
ada, Nova Scotia, and Ireland, 6 ^. In all of the United 
States it is 6 ^, except the following : Louisiana, 6 ^ ; New 
York, Michigan, Wisconsin, Minnesota, South Carolina, 

831. What iB Interest? Wliatis tfie Principal f What Is the Bate? Howls 
the Bate written and operated with ? What is the Amonnt f Illnstrate these defi- 
nitions.— 888. How is interest distingnished ? When is it called Simple? When, 
Compound ?—■ 888. What is meant hy the Legal Bate ? May the pari;ies agree on a 
lower rate than the legal one ? On a higher one ? What is UHmy ? In what conn- 
tries is the l^al rote 6 per cent ? In what, 6 per cent. ? In which of the United 
States is it 5 per cent. ? In which, 7 per cent ? In whi<di, 8 per cent f In whict^ 
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and Georgia, 7^; Alabama, Florida, Mississippi, and 
Texas, 8^; California and Kansas, 10^; Oregon, 12|^. 

334. Interest is an application of Percentage, the ad- 
ditional element of time being introduced. The principal 
is the base ; the interest is the percentage, reckoned at a 
certain rate, ^or a certain time. 

To find tlie Interest. 

335. Cask I. — To find the interest for any number of 
yearSy when the principal and rate are given, 

Ex. 1.— What is the interest of $124.50, for 1 year, 

at 6^?' 

That is, what is 6 ^, or t«tt, of $124.60 ? Taking $124.50 Prm. 
tJtj is equivalent to multiplying by yS-j. Hence, »06 Rate, 

multiply the principal by .06. $7.4700 Int. 

Ex. 2. — ^Find the amount of $124.50, at 6 ^, for 6 years. 

A-i t%A KA -pr^rx Find the interest for 1 yr. as above, 

06 Rate •'^•^'^- ^^^ ^ y^- ^* ^^" ^® ^ ^^ ^'^•'^'^ » 
! — • and, as the amount is required, add the 

7.4700 Int. 1 yr. principal to the last product 

5 In stead of multiplying by the rate and 

87.3500 Int. 5 yr. years separately, it sometimes saves work 

124*50 Prin * *® multiply by their product. Thus, in 

'—- ' Example 2, it would be shorter to multi- 

$161.85 Amt. 5 yr. piy by .30 than by .06 and 6. 

Rule. — MuUiply the principal hy the rate per annum, 
expressed decimaUy^ and that product hy the number of 
years. 

Aliquot parts of a year may be expressed fractionally. Thus, 5 yr. 
6 mo. = 5^yr. See Table, page 186. 

336. So, when the rate is ^ven by the month, the interest may be 
found for any number of months, hy multiplying Ihe principal by the rate 
per monffi expressed decimally^ and that product by the number of mxmths, 

337. JFbr the Amount, add the principal to the interest. 

.1 1 11- — — ■ _ t ^ 

10 per cent ? In which, iH per cent ? In the rest ?— 884. Of what is Interest an ap- 
plication ? What additional element is Introduced ?— 886. What is Case L ? Explain 
Example 1. Go through Example 2. Becite the rule. How may aliquot parts of 
a year be expressed ?— 836. When the rate Is gtven by the month, how may the in- 
terest be fou]«d for any number of months ?•> 887. How is the amount found ? 
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EXAMPLES FOB PEAOTIOE. 

1. Find the interest of $1, at 3i^, for 3 yeai-s. - Ans. 10c. 

2. Find the amount of $540, at 7^, for 9yr. Ana. $880.20. 

3. Find the interest of $90, at 4}^, for 6yr. Ans, 24.30. 

4. Find the amount of £1400, at 8^, for 2 J yr. Ans, £1680. 
6. Find the interest of $825, at 6i ^, for 4 yr. Ans, $206.25. 

6. What is the interest of $83120.01, for 5 yr., at 6 ^ ? 

7. What is the interest of $987.41, for 13 yr., at 7;^ ? 

8. Find the interest of $69682.57, at 5^, for 2i years. 

9. Fmd the amount of $9812.17, at 4f ^, for 4 years. 

10. Find the amount of $700, at 6 ^, for 2 yr. 6 mo. (2i yr.). 

11. Find the amount of $820, at 3^, for 4yr. 4 mo. (4iyr.). 

12. Fmd the amount of $660, at 5 ^, for 3 yr. 3 mo. 

13. What is the interest of $60.50, for 3 months, at 1 ^ a 
month? (See §336.) Ans, $1,815. 

14. What is the amount of $12198.75, for 2 months, at f ^ a 
month ? Ans, $12381.73. 

16. What is the interest of £600, at i^ a month, from Jan. 1 
to April 1 of the same year ? Ans, £9. 

16. What is the amount of $8250, from April 3, 1861, to April 
3, 1866, at 5J^ per annum? , Ans. $10621.876. 

17. Borrowed, Jan. 1, 1865, in California, $900 (no rate speci- 
fied). What amount must be repaid, Jan. 1, 1866 ? Ans, $990. 

18. A owes B interest on $460, from Feb. 2' to Oct. 2 ; B owes 
A interest on $575, from April 2 to Oct. 2. What is the balance 
of interest, and to whom is it due, the rate being J^ a month ? 

Ans, 75-^., to B. 

19. What is the interest on $68.40, at 4i^, for 4yr. 2 mo. 
{^ yr.) ? On $712, for 6 yr. 3 mo., at 5 ^ ? On $2688.88, at 6 J ^, 
for 1 yr. 6 mo. ? On $1263.26, for 5 mo., at 1 j^ a month? 

Sum of answers^ $560.1783. 

20. Loaned, New York, Feb. 1, 1864, $1060. What am#unt 
should I receive for loan and interest, March 1, 1866? 

21. C, living in Canada, owes $500 with interest for 8 yr. 2 mo. 
He pays $550 on accoxmt ; how much remains due ? 
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338. Case IL—To find the interest, at Q per cent, for 
years, montTis, and days. 

1. For a given time and rate, the interest or amount 
of any principal is as many times greater than the inter- 
est or amount of $1, as the principal is greater than |1. 

Thus, the interest of $50, for 5 mo., at 6«^, is 50 times the interest of 
|1, for 5 mo., at 6 %. The amount of $60, at 7 %, for 80 days, is 60 times 
the amomit of $1, at 7 ^, for 80 days. 

2. The interest of |1, at 6 ^, is 6 cents for 1 year. 
Hence it is 1 cent for every two months, and 1 mill for 
{-^ of 2 months, or) 6 days. 

6 days are A o^ 2 months, if 80 days are allowed to the month, ac- 
cording to general usage in ^e United iStates. Each day^a interest is 
thus made ^, in stead of ^Jf* ^ ^ J^^'s interest ; it thus exceeds the 
exact interest by ^7, or 7^, of itself. To find the exact interest for any 
number of days, see § 842. 

Example 1. — ^What is the interest of $1200, at 6 ^, for 
3yr. 7 mo. lada.? 

lirtt Method, — ^flrst find the interest of $1, at 6 ^, for the given time. 

As the interest is 1 cent for every 2 months, Ht 915 

for 8 years 7 months, or 48 months, it will be ^ of * "rr^ 

48 cents, or | .216. As the mterest is 1 mill for 6 '^^ 

days, for 18 days it wiU be ^ of 18 miUs, or $ .008. % .218 

Adding $ .215 and | .003, we find the interest of 1200 

^ Vk ^?on^T?'' *^^ ^ ^ ^ 'lifi a/*"' ^^^^ '* $26X600 Am. 
will be 1200 tunes as much, or $261.60. ^ 

Becornd Method. — First find the interes>' 
$1200 of $1200 for 1 yr., then for 8 yr., as in Gas*. 
«0Q I. For the months and days apply the prin- 
72.00 ciples of Practice, § 807. 

3 7 ma are not an aliquot part of 1 yr., 

but 6 mo. = -J yr. ; therefore, for 6 mo. take 

216.00 ^ of 1 year's interest, and for 1 mo., which 

86.00 remains, take ^ of the interest for 6 mo. 18 

6.00 days are not an aliquot part of 1 mo., but 

3.00 15 da. = ^mo. ; therefore, for 15 days take 

.60 ^ of 1 month's interest, and for 8 days, which 

Am. $261.60 S"T' *5^®,* ^ *^^ interest for 16 days. 
^ Fmally, add the several items of interest 



6 mo. = ^ 



1 mo. = \ 

15 da. = I 

3 da. = i 



88a What is Case XL f To what is the interost or amotmt of any principal for 
a given time and rate eqnal ? Give examples. For how long a time will the inter- 
est of $1, at 6 per cent, be 1 cent ? 1 bo Ul ? How does the interest for 1 day thus 



6660 
6660 
6660 
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339. Rule. — 1. To i the number of months toritten 
as hundredths add -J- the number of days written as thou- 
sandthSy and multiply/ the sum and the given principal 
together; the product will be the interest. If the amount 
is required^ add 1 to the above sum before multiplying. 

2. Or, find the interest first for the given number of 
yearSy as in § 335, then for the mxmths and days by taking 
the necessary partSy and add the results. 

The first method is generall; shorter and easier. 

Example 2. — ^What is the amount of *?^i'?as 

$66.60, at 6^, for 1 year 11 mo. 11 da. ? JJL16| 

1 yr. 11 mo. = 23 mo. Writing i the num- 89960 

her of months as hundredths, we have .11& 
Writing i the number of diijs as thousandths, 
we have .001^. As the amount is required, we 
add in 1. .116 + .OOlJ + 1 = 1.116J. Mul- 
tiply the principal by 1.116^. ^n*. $708110 

EXAMPLES FOB PEAOTIOE. 

At 6 per cent., required the 

1. Interest of $49.8T, for 1 yr. 1 mo. 15 da. Am. $3.33 + . 

2. Amomit of $341.18, for 7yr. 9 da. Ana. $484,916 +. 
8. Amonnt of $591.03, for 4yr. 3 mo. 7 da. Am. $742.43 4-. 

4. Interest of $0,184, for 4 months 3 days. Am. $ .0027 4- • 

5. Amount of $7.50, for 7 months. Ans. $7.76 +• 

6. Interest of $371.01, for 4 years 15 days. Ana. $89,969 4- • 

7. Interest of $67.92, for 3yr. 7 mo. 9 da. Ans. $12.53968. 

8. Amount of $329, for 5 years 13 days. Ans. $428.41 -f . 

9. Amount of $47.39, for 1 year 7 months. 

10. Interest of $2250, for 2yr. 2 mo. 24 da. 

11. Interest of $5762, for 6 yr. 4 mo. 19 da. 

12. Amount of $840.75, for 11 months 21 days. 

13. Interest of 98.76, for 3 yr. 5 mo. 22 da. Ans. $20.60792. 

» 

eompated compare with the tme interest f Go through Example 1 according ta 
each method.— 889. Bcclte the Bole. Which method is preferred? When tho 
amonnt is required, what mast be done f Explain Example 2. 
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14:. Interest on $718, from April 19 to Ang. 3 following. From 
Oct. 29, 1865, to Feb. 11, 1866. Sum of answers, $24.65 +. 

15. Interest of £500, for 2yr. 4 mo. 12 da. Ans. £7h 

Compute the interest on pounds aa on dollara. A decimal in the answer most 
be reduced to shillings, Ac 

16. Amount of £2500, for 1 jear 9 months 18 days. 

17. Interest of £480, for 1 yr. 8 mo. 20 da. Ans. £37 12s. 

18. Amount of £60, for 8 yr. 6 mo. 2 da. Ans. £90 12s. 4d. +. 

19. P owes Q $975, with interest for lyr. 10 mo. 10 da.; Q 
owes P $720, with interest for 27r. 25 da. The rate being 6^, 
what is the balance, and to whom is it due ? Ans, $274,475, to Q. 

20. A merchant collects the interest on $400, at 7^ for 1 yr. 
6mo.; on$220, at6^for 8ma 8da.; on $694.10, for 2 yr. 2 da., 
at 6 ^ ; and on $1180.50, for 26 days, at 6 ^. How much does he 
collect in all ? Ans. $139,732 +. 

340. Merchants often have to cast interest, at 6 ^, for 
30, 60, and 90, also for 33, 63, and 93 days. The follow- 
ing short methods can be used mentally : — 

For 60 days, simply move the decimal point in, the 
principal two places to the lejt, — ^for this will be multi- 
plymg it by .01, the interest of $1 for 60 days being $.01. 

M>r 30 daf/8y take -J- of this result 

For 3 days^ take ^ of the interest for 30 rfay«,— that 
is, move the decimal point one place to the left. 

Combine these results as may be required 

Example. — ^Required the interest of $560, at 6j^, for 
30, 60, 90, 33, 63, and 93 days. 

Int. 60 day^ $5.60 f J^^. 90 days, $5.60 + $2.80 = $8.40 

T«+ Qn ;i«tfl Zct an TT,/*** J !»*• 33 days, $2.80 + $0.28 = $8.08 
Int. 80 days, $2.80 Then ^ j^^ ^3 ^^^^ ^g g^ ^ ^^.28 = $5.88 

Int. 3 days, $ .28 [ j^^ 93 ^^j^ |8,4o 4. $0.28 = $8.68 

At 6 per cent, what is the interest of 

21 . $700 for 60 days ? For 33 days ? For 90 days ? - 

22. $1200 for 80 days ? For 60 days ? For 90 days ? 

23. £1000 for 63 days ? For 90 days ? For 98 days ? 
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24. $74.75 for 60 days ? For 63 days ? For 93 days ? 

25. $180.90 for 33 days ? For 63 days ? For 93 days ? 

26. $2000.50 for 30 days ? For 90 days ? For 33 days ? 

341. Case IIL — To find the interest^ at any rate, for 
years, months, and days. 

Ex.— Find the interest of $1 20, at 7 ^, for 2 yr. 5 mo. 6 da. 

^ number of months, written as hundredths, 
i number of days, written as thousandths, 
$120 X .146 r= $17.62 

Interest of $120, for the given time, at 6 ^, 
For 7 %, add to the interest at 6 ^, ^ of itself, 
(for 7 = 6 + i of 6). 



.145 
.001 



.146 

$17.52 

2.92 



$120 Princ. 
.07 Rate. 



4 mo. = i 



1 mo. ^ i 
6 da. = i 

Ans, 



$8.40 Int. 1 yr. 
2 



$16.80 Int. 2yr. 
2.80 Int 4 mo. 
.70 Int 1 mo. 
.14 Int. 6 da. 



$20.44 Int. 2 y. 5 m. 6 d. 



$20.44 Ans. 

Or, we may find the in* 
terest at onoe at 7 %y for 1 
yr. ; then for 2 yr., by mul- 
tiplying by 2 ; &en for the 
months and days, by taking 
parts. For 4 mo., take ^ 
of 1 year's interest ; for 1 
mo., take } of 4 months' 
interest ; for 6 days, take ^ 
of 1 month's interest For 
the trhole, add these parts. 



Rule. — 1-. Find the interest at 6 ^, and add thereto^ or 
subtract therefrom, such apart of itself as must he added 
to or subtracted from 6 to produce the given rate. 

For7^,addJ(^ = 6 + iof6). 
For 85?, add J(8 = 6 + J of 6). 
For 9 j^, add i (9 = 6 + iof6). 



For lOj^, add J (10 = 6 + } of 6). 



For 6^, subt. i (6 = 6 - ^of 6). 
For 4i %, subt. J (4^ = 6 — i of 6). 
For4jr, subt. J(4 = 6 — Jof 6). 
For 3 ^, take \ ^e interest at 6 ^. 



2. Or, find the interest at the given rate, for the given 
number of years, as in § 335 ; then for the months and 
days, by taking tlhe necessary parts; and add the results. 

841. What Is Case III ? Glye both eolutions of the Example. Recite the rule. 
For T per cent, what rnuBt we do, and why ? For 4 per cent f For 10 per cent. ? 
J<a 8 per eent ? For 9 per cent f For 4^ per cent ? For 8 per cent ? For 6 
perowtr 
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EXAMPLES FOB PBAOTIOB. 

What is the interest (bj either or both of the methods giyen 
in the preceding Bule) of 

1. $5.37, for 4 years 1^ days, at 8 ^ ? Am. $1.73 4- • 

2. $40.17, for 8 months 18 days, at 3 ^ ? Ara. 86c. + 

3. $37.13, for 5 months 12 days, at 4}^ ? Ans. 75c. + 

4. $194.10, for 1 yr. 7 mo. 13 da., at 7^ ? Am. $22. + 

5. $321.21, for 5 yr. 9 mo. 21 da., at 9 ^ ? Am. $167,91 +. 

6. $9872.86, for 1 yr. 5 mo. 11 da., at 7^ ? Am. $1000.175 +. 

7. $999.99, for 11 months 29 days, at 5 ^ ? Am. $49.86 4- . 

8. $27541.03, for 2yr. lOmo. 22da.,at *l%\ Am. $5580.11 +. 

9. $137.50, for 6 mo. 10da.,at6JJI^? (Add^VO ^n«. $4,717+. 

10. $4650, for 8 yr. 4 mo. 12 da., at 7 Jl^? Am. $1095.85. 

11. $2000, for 83 days, at 10 j^ ? For 68 days ? 

12. $11500, for 60 days, at 4 ^ ? For 90 days ? 

13. $8260, for 3 yr. 29 da., at 5i^ ? (Subtract -^.) 

14. $428.07, for 1 yr. 1 mo. 1 da., at 7 Jl^ ? 
16. $ .76, for 10 yr. 10 mo. 10 da., at 65^ ? 

16. A, living in New York, owes B $626, with interest from 
Jan. 1 to Sept, 15, no rate specified. He pays on account $540.25 ; 
how mnch remains dae ? Am. $115,618. 

17. What is the amount of $469.10, for 8yr. 2 mo., at 7^? 
For 1 yr. 20 days, at 4 ji^ ? For 11 mo. 19 da., at 5^ ? For 6 mo. 
6 da., at 8 ^ ? Sum of amwers, $2042.318 + . 

18. A merchant living in Mississippi collects $100, with inter- 
est for 3 yr. (no rate specified) ; $427.50, with interest for 8 mo. 
9 da., at 7^; $1100, with interest for 1 yr. 18 da., at 65^. How 
mnch does he collect in all ? Am. $1741.50. 

342. Case IV. — To find the exact interest for days. 

The exact number of days between two dates within a 

year of each other can be found by the Table on page 166. 

Each day being -y^ of 1 year, the exact interest for 

S42. What is Oaae IV. f How may the exact number of days h«tweeii two dates 
within a year of each othov be found? What fraction of 1 year's interest will the 
exact interest for any number of days be ? Becite the rule. Solye the Example. 
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any number of days will be as many d66ths of 1 year's 
interest as there are days. Hence the following 

Rule. — JB^vltiply the interest for 1 year at the given <f> 
by the number ofdaya^ and divide the product by 365. 

Example. — ^What is the exact interest of 137.37, from 
May 3, 1865, to Dec. 27, 1865, at Ifi? 

1 year's interest = |87.37 x .07 = $2.6159. 
By Tftble, p. 156, we find the number of days to be 288. 
We must therefore take ff f of |2.6159. 
12.6169 X 238 = $622.5842. $622.6842 -^ 366 = $1,706. Ans. 

1. What is the exact interest of $100, at 6 ^, from Jan. 13 to 
Nov. 15, it being leap year ? Ans, $5,047. 

2. What is the exact interest of £1000, from Jmie 20 to Aug. 
18, at 7 5^? Ans. £10.356 = £10 7s. Id. Ifar. + 

8. What is the exact interest of $730, from July 4 to Dec. 25, 
at 6 ^ ? Ans. $20.88. 

4. What is tlio exact interest of $2160, from March 10 to Dec. 
1, at 5 ^ ? .What is the amomit ? Ans. Amt., $2238.71. 

5. What is the exact interest of $21450, at 8 ^, for 20 days ? 

6. What is the exact interest of £4500, at 4}^, for 25 days? 

343. Case V. — To Jind the interest or amount of 

pounds, shillings, pence, and farthings, at any rate, for 

any time. 

£84.525 
Example. — What is the inter- .04 

est of £84 10s. 6d., at 4^ for 1 yr. 8 = i 

3 mo. ? 



8.38100 
.84525 



„ . r u- 1 • A A' 'A £4.22625 

For oonvemence of multiplying and diTid- 20 

mg, we reduce lOs. 6d. to the decimal of a . 

pound, § 286. The principal thus becomes 8. 4.52500 

£84.626. Now, proceeding as in Federal 12 

Honey^ we find the interest to be £4.22625, — d. 6.30000 

or, reducing the decimal to shillingB, &c., g 284, * * a 

£4 4s. 6d. 1.2 far. ^ ^ 

far. 1.20000 

848. What is Case Y. ? Go through and explain the given Example. Beclte the 
rule for finding the interest or lunoant of pounds, shillings, Soo., at any rate, for 
anytime. 
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Rule. — Heduce the shillings, dbe,^ of the principal to 
the decimal of a poimd^find the interest or amount, as in 
Federal Money , and reduce the decimal in the resuU to 
lower denominations. 

344. ^ t^o ^^ is 5 ^ and the time 1 year, the interest is readily 
found by taking Is. for every pound of the given principal, 8d. for every 
58., and 1 far. for every Bd. For, 5 ^ is Vff ; and Is. is -jij of £1, 8d. is 
/o of 6s., 1 far. is ^ of 5d. 

ExAUPLS. — ^Required the interest of £86 17s. 6d., at 5 ^, for 1 year. 

Is. on £1 of the given principal gives 86s. = £4 6s. 

«d. for every 53. 17s. 6d. ^ 58. = 3^ 8^ x 3 = lOH 

Awt, £4 6s. lOfL 

EXAMPLES JTOB PBAOTIOE. 

Find the interest of 

1. £760 5s. 6d., at 5^, for 2iyr. Ans. £88 13s. lid. 2.8 far. 

2. £1 78. 6d., at 4}^, for 2yT. 6 mo. Am. 8s. Id. ilfar. 
8. £8260 188., at 3i^, for 21 da. (§ 342). Ans. £16 12s. 8d. -{^ 

4. £275 lOd., at 4^, for 5yr. 10 mo. Ans. £64 8s. 6d. + 

5. Find the amount of £7 15s., for 1 yr., at 5 ^ (§344). 

6. Find the amount of £42 2s. 6d., for 1 yr., at 5 ^. 
Y. Find the amount of £88 7s. 6d., for 1 yr., at 6 ^. 

8. Find the amount of £68 12s. 6d., for 1 yr., at 5 ^. 

9. Find the amount of £100 15s. 8d., at 4t ^, for 2 yr. Tmo.^ 

846. Observe that whenever the product of the rate 
per annum and the number of years is 100 (or 1, if the 
rate is expressed decimally), the interest equals the prin- 
cipal The interest of $76, at 6 ^, for 20 years, is $76 ; 
since 6 x 20 = 100 (or .05 x 20 = 1). 

846. In stead of computing interest by any of the 
methods that have been given, many use Interest Tables. 
These being constructed for different principals, rates, and 
periods of time, the required interest is found in some cases 
by a simple reference, in others by an addition of items. 

844. If the rate is 6 per cent and the time 1 year, what short method may be 
used ? Explain the principle on which this method is based.— 84& Under what cir- 
cnmstances does the principal equal the interest? Qive an example.— 840. In stead 
of computing interest, what do many use ? 
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847. To find tlie Rate, 

the principalf interest or amount^ and timey being given. 

Ex. 1. — ^At what rate will |400 yield |65 interest, in 

2 yr. 6 mo. ? 

AAc\t\ ^ M *A ;«f 1 ^ The interest of $400, at cne per 

$400 X .01 = $4, int. 1 yr. ^^ ^^^ ^yr. 6 mo, is $10. ^o 

$4 X 2i = $10, int. 2i yr. produce $56 interest, the rate must 

$10) $55 be as many times 1 ^ as $10 is con- 

5? Ans, tained times in $55, or 5^. Ans* 

Rule. — Divide the given interest by the interest of the 
principal^ for the given time, at 1^, 

348. l^> ^ 8^<ead of the interest, the amount is giv^, subtract the 
principal from it, to find the interest, and proceed as above. 

849. Prove by trying whether, at the rate found, the principal will 
produce the given interest in the ^ven time. 

Ex. 2. — ^At what rate will 1630 amount to 8666.28, in 
9 mo. 18 da.? 

Find the mterest of. $630, for 9 mo. 18 da., at 1 %. 

First find it at 6 ^, accord- j ^ number of months, .045 
ing to § 839 : . (i number of days, .003 

At 1 ^ it will be ^ as much as at 6^ : 6) .048 

Interest of $1 for the given time, at 1 ^, $ .008 

For $630 it will be 630 times as much : $ .008 x 630 = $5.04. 
The interest is $665.28 — $630 = $35.28. 
$35.28 ^ $5.04 = 7. Ana, 1 %. 

Proof.— Will $630, at V ^, amount to $665.28 in 9 mo. 18 da. ? 

EXAMPLES FOB PBAOTIOE. 

Prove each example, § 349. At what rate wiU 

1. $530, in Syr. 6 mo., yield $92.75 interest? Am. 5^. 

2. $4070 yield $91,575 interest quarterly? Ans. 9^. 

3. $100, in 9 mo. 10 da., yield $3.50 interest ? Ans. 4} ^. 

4. £6000, in 5 yr. 20 da., amount to £7820 ? Ans. 6^. 
6. £2600 yield £104 interest semi-annually ? 

6. At what rate will $1250, in 6d days, amount to $1264.58^? 

847. To find the rate, what must be given ? Analyze Example 1. Becite the 
mie for finding the rate.— ^S. If the amoant Is given, in stead of the interest, what 
mast you do ?— ^49. How may this operation be preyed? Go through Example 2. 



216 nn?SBBST. 

350. To find tlie Time, 

the principal^ interest or amount^ and rate, being given, 

Ex. — ^In what time will $400 yield $55 interest, at 5^^ ? 

The inter^t on ^00 for ^q ^ ^55 ^^22, int. 1 yr. 

one year. aX 0^%, IB ^2. To a-*. ^ a 

produce $56 interest, wiU re- $65-4- $22 = 2J. Ans. 2J yr. 

quire as many years aa $22 is pgooF. $400 X ,055 X 2.6 = $55. 
contained tunes in $66, or 2^. 

Rule. — Divide the given interest by the interest of the 
principal^ ai the given rate^for 1 year. 

A dedmal in thequotient must bo reduced to months and d^ys, g 284. 

Pboye by trying whether, in the time found, the principal will produce 
the given interest at the given rate; 

EXAMPLES FOB PBAOTIOE. 

Prove each example. In what time will 

1. $4070, at 9^, yield $91,575 interest? Ans. 8 mo. 

2. $530, at 5 ^, yield $92.76 Interest ? , Ans. 3 yr. 6 mo. 

3. $100, at 4i ^, yield $3.50 interest ? Atu. | yr. (9 mo. 10 da.) 

4. £6000, at 6 % amount to £7820 ? Ans. 5 yr. 20 d. 
Find the interest : £7820 - £6000. Hien proceed as above. 

6. $820, at 5j^^, amount to $867.68^? Ans. 10 mo. 

6. $1260, at 7^ amount to $1264.68^? 

7. $700, at 7^, amount to $785.76 ? 

8. £680, at 8 ^, amount to £960 ? 

9. How long will it take $280, at 4^, to yield $280 interest, — 
that is, to double itself? 

351. In Exaifiple 9, the interest equals the principal. 
Hence, the product of the rate per annum and number of 
years must be 100 (§ 346) ; and, to find the years, we may 
at once divide 100 by the rate. 100-7-4 = 25 yr. Ans, 

Were the years given, and the rate required, we should 
divide 100 by the number of years. 100 -r- 26 = 4 ^. Ans. 

850. To find the time, what must be given ? Analyze the example. Becite the 
rale for finding the time. How may the operation be proved ? What mast be done 
with a decimal in the quotient? 
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10. How long will it take $600 to amonnt to $1200, at 6 ^ ? 

11. How long will it take $43.60 to double itself, at 7 ^ ? At 
3^? At8^? At4i^? At5^? At9^? 

12. In what time will $160 double itself, at 1 ^ a month ? At 
f of 1 ^ a month ? At 2 ^ a month ? 

13. At what rate will $60 double itself, in 5 yr. ? Ans, 20 ^. 

14. At what rate will $75 amount to $150, in 12 yr. 6 mo. ? 
16. At what rate will $12,125 amount to $24.25, in 20 yr. ? In 

16 yr. ? In 12 yr. ? In 10 yr. ? 

352. To find the principal, 

the interest or amount, time, and rate, being given. 

Ex. 1, — ^What principal will, in 2yr. 6 mo., at 5j^, 
yield $55 interest ? 

The interest on $1, for 1 yr., ^. r.r,K «. * c\f^K 

at 5i %, is $ .055 ; for 2 yr. 6 mo., * ^ "" I t 

it is 2i times $.055, or $.1376. $ -055 X 2.5 = $ .1375 

To produce $56 interest, the prin- $55 -5- $ .1375 = 400 

oipal must be as many iimes $1 ^^, $400 

as $.1376 is contained times in -q ^ A>iAn ^ akk ^ o r *kk 

$55, or 400. Am, $400. ^^^^' ^^ ^ '^^^ ^ 2.5 = $55 

Ex. 2. — ^What principal will, in 9 months 18 days, 
amount to $665.28, at 7^? 

i of 9, as hundredths, .046 »,, x/.*,/.*. loj 

i of 18, as thousandths, .003 , ^he amount of $1, for 9 mo. 18 da 

T r*i av * e\ZE at 7^, IS $1,056. To make the amount 

V ^'l 1 X?Q ^* f AAo $fi66.28, the principal must be as many 

* ot 1.048, $ .008 timeg |i as $1,056 is contained times in 

Int. of $1, at 7 Jl^, $ .066 $665.28, or 680. Ans. $630. 

"^^'SLlli^i^ofi^^'fi^n PEOOF.-WiU $680, in 9 mo. 18 da., 

1666.28^ $1,056 = 630 amount to $665.28, at 7 ^ ? 

JLns, $630. 

Rule. — Divide the given interest {or amonnt) by the 

interest (or amount) of%\ for the given time, at the given 

rate. 

Prove by trying whether the principal found will produce the given 
interest or amount in the-given time, at the ^ven rate. 

•"~ ■■ 11. ■ ■■ .■■■■■. ■■■■■■■ 111. ■■ ^, ■ » , I I .^1 ■ ..■■.,■■ I IP 

852. To find the principal, what mnst be glvan ? Analyze Example L Analyze 
Example 2. Secite the rule for finding the prindpaL How may the operation be 
proved ? 

10 



218 IKTEBEST. 

EXAMPLES FOB PBAOTIOS. 

Prove each example. What principal will yield 

1. $91,676 interest, every qnarter, at 9 ^ ? Ans. $4070. 

2. $92.76 interest, in 3 years 6 months, at 6^? Aji». $630. 

3. $9.76 interest, in 1 yr. 7 mo. 6 da., at 6^ ? 

4. $79.80 iQterest, at 4}^, in 4 years? 
6. $ .413 interest, at 6^, in 30 days? 

6. $1.66 interest, in 90 days, at 6 ^ ? 

7. $40 interest, in 10 days, at 1^^ a month? 

8. What principal will amount to £58, in 2 yr., at 8 ^ ? Am. £60, 

9. What principal will amount to $56, in 1 yr. 8 mo., at 6 ^ T 

10. What principal will amount to $12120, in 60 days, at 6^ ? 

11. What principal will amount to $867.31, in 8 mo., at 3 5^? 

12. What principal will double itself in 10 years, at 10 ^ ? 

13. What principal, placed at interest in Oalifomia at the legal 
rate, on the 1st of September, would amount to $1047.87} on the 
16th of the following January? Ans. $1010. 

14. What sum lent at ^^ a month, Feb. 1, 1866, would amount 
July 22, 1866, to $16427.60 ? Ans. $16000. 

15. How much must a lady invest at 6 ;i^ in her son's name, 
when he is just twenty years old, that on arriving at twenty-one 
he may have $10000 ? 

16. How much must a gentleman invest for his daughter at 
7^, that she may have $630 a year ? 

17. What investment at 6 ^ will yield a person a semi-annual 
income of $600? Ans. $20000. 

18. What sum invested at 6 ^ wUl yield $66 a month ? 

19. What sum invested at 7^ will yield $3.60 a day ? 

20. A person having $100000 invested at 6}^, gives his son 
sufficient to yield a quarterly income of $660, and his niece 80 ^ 
of that amount. How much does he retain ? Ans. $28000. 

21. A's property, invested at 7^, yields him $8060 a year. 
B's income is 90 ^ of A's, and his property is invested at 6 ^. 
Which is worth the most, and how much ? Ans. B, $6760. 

22. At what rate will $200, in 2 mo. 12 da., produce $1 interest ? 
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Compound Interest. 

353. Componnd Interest is that which accrues on inter- 
est due and unpaid, as well as principal 

Compound interest can not be collected by law, yet it is often 
claimed on the ground that, since the debtor has the use of the interest, 
he should pay for it as well as for that of the principal. Savings Banks 
pay compound interest to those who do not draw their interest when it 
is due. * 

854. Interest may be compounded annually, semi-an- 
nually, quarterly, or for any other term, according to the 
time at which the interest is originally made payable. 

Ex. 1. — What is the compound interest of |600, at 1 ^, 
for 2 yr. ? 



Compounded annually. 

As the interest is to be com- 
pounded annually, we find the 
amount of the principal, at 7 ^, 
for 1 yr., by multiplying it by 1.07, 
the amount of $1, at 7 ^, for 1 yr., 
being $1.07. This becomes a new 
principal, of which, in like manner, 
we find the amount for the second 
year. This amount, diminished by 
the original principal, will be the 
compound interest required. 



Compounded semi-annually. 

In compounding semi-annually) 
we find the amount of the princi- 
pal for 6 mo., by multiplying it by 
1.035, the amount of $1 for 6 mo. 
being $1,035. Taking this as a 
new principal, we find the amount 
for a second period of 6 mo. ; then 
the amount of this result for a third 
period, and of this last amount for a 
fourth — making in all 2 yr. We 
then subtract the original principal. 



Principal, ^ 


$600 
1.07 


$600 Principal. 
1.035 




4200 
6000 


621. Amt. for 6 mo. 
1.035 


Amt. for 1 yr., 


642. 

i.or 


642.735 Amt. for 12 mo. 
1.035 




4494 
6420 


665.230 Amt. for 18 mo. 
1.035 


Amt. for 2 yr., 
Less principal. 

Compound int.. 


686.94 
600.00 

$86.94 


688.513 Amt. for 24 mo. 
600.000 

$88,513 Componnd int. 



85a What Is Compound Interest? Can it be collected bylaw? On what 
ground is it claimed? What institutions pay compound interest?— 854. For what 
torins may interest be compounded ? Go through the example, explaining the steps. 
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Ex. 2. — ^Find the compound interest $686.94 

of $600, for 2 yiv 6 mo. 18 da., at 7^, 1.0385 

interest payable annually. 343470 

We find the amount for 2 yr., the number of onRnQ9^ 

entire periods, as above. This we multiply by ^Q^oVrt 

1.0385, the amount of $1 for the remaining time, _5?rr^I 

6 mo. 18 da., bemg ^1.0385. The product is the $713.387190 

amount at compound interest for 2 yr. 6 mo. 18 gQO. 

da. ; from which we obtain the compound inter* 'iilS 387 An^ 

est by subtracting the original principal. » 

355. Rule. — Mnd the amount of the given principal 
to the time when the first interest ia due. On this amount 
compute the amount for a like period^ and so proceed as 
many timss as payments of interest are due^ — always 
talcing the last amount for the new principal. If any 
time then remains^ find the amount for such time; and, 
to obtain the compound interest^ subtract the original 
principal from the last amount, 

EXAMPLES FOB PBAOTIOE. 

1. What is the compound interest of $1000, for 3 years, at 7^, 
interest payable annually ? Am, $225,043. 

2. What, if the int. is payable semi-annually ? Ana, $229,255. 

3. What is the compound interest of $630, for 4 years, at 6 ^, 
interest payable annually ? Am, $135,769. 

4. What, if the int. is payable half-yearly ? Am. $137,593. 

5. What is the amount of $50, at compound interest for 3 yr., 
at 8^, interest payable yearly? Ans. $62,985. 

6. What, if the interest is payable quarterly? Am. $63,412. 

7. Find the compound interest of $800, from Jan. 17, 1862, to 
April 26, 1866, at 6 ^, interest payable yeai-ly. Am, $226,646. 

8. Find the amount of $740, from Dec. 20, 1863, to l^ov. 2, 
1866, at 6 ^, interest compounded semi-annually. Ana. $876,785. 

9. What will $1700 amount to, in 2 yr., at 6 ^, interest being 
compounded half-yearly ? What, if compounded annually ? What, 
if compounded quarterly ? Last am., $1915.04 + . , 

Explain Example 2.-355. Kecite the rule for flnding compound interest 



COMPOUND INTEBESTi 



221 



10. Find the compound int. of $333, at 6 ^, from May 15, 1863, 
to Nov. 15, 1865, interest payable half-yearly. Ana, $43.76 +. 

366. The following Table may be used with great ad- 
vantage in calculating compound interest : — 

Table, 

Showing the amount of $1 or £1, for any number of years from 
1 to 30, at 3, 4, 6, 6, and 7 5^, interest compounded yearly. 

For the compound interest, subtract 1 from the numbers in 
the Table. 



Tkars. 


3 per ct. 


4 per ct 


5 perct 


6per ct 


T perct 


1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 


2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


3 


1.092727 


1.124864 


1.157625 


1.191016 


1.225043 


4 


1.125509 


1.169859 


1.215506 


1.262477 


1.310796 


6 


1.159274 


1.216653 


1.276282 


1.338226 


1.402552 


6 


1.194052 


1.265319 


1.340096 


1.418519 


1.500730 


7 


1.229874 


1.315932 


1.407100 


1.503630 


1.605781 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.718186 


9 


1.304773 


i.423312 


1.551328 


1.689479 


1.838459 


10 


1.343916 


1.480244 


1.628895 


1.790848 


1.967151 


11 


1.384234 


1.539454 


1.710339 


1.898299 


2.104852 


12 


1.425761 


1.601032 


1.795856 


.2.012197 


2.252192 


13 


1.468534 


1.665074 


1.885649 


2.132928 


2.409845 


14 


1.512590 


1.731676 


1.979932 


2.260904 


2.678534 


15 


1.557967 


X.800944 


2.078928 


2.396558 


2.759032 


16 


1.604706 


1.872981 


2.182875 


2.540352 


2.952164 


17 


1.652848 


1.947900 


2.292018 


2.692773 


3.158815 


18 


1.702433 


2.025817 


2.406619 


2.854339 


3.379932 


19 


1.753506 


2.106849 


2.526950 


3.025600 


3.616628 


20 


1.806111 


2.191123 


2.653298 


3.207135 


3.869684 


21 


1.860295 


2.278768 


2.785963 


3.399564 


4.140662 


22 


1.916103 


2.369919 


2.925261 


3.603537 


4.430402 


23 


1.973587 


2.464716 


3.071524 


3.819750 


4.740530 


24 


2.032794 


2.563304 


3.225100 


4.048935 


5.072367 


25 


2.093778 


2.665836 


8.386355 


4.291871 


6.427433 


26 


2.156591 


2.772470 


3.555673 


4,549383 


5.807353 


27 


2.221289 


2.883369 


3.733456 


4.822346 


6.213868 


28 


2.287928 


2.998703 


3.920129 


5.111687 


6.648838 


29 


2.356566 


3.118661 


4.116136 


6.418388 


7.114257 


30 


2.427262 


3.243398 


4.821942 


5.743491 


7.612255 

..r 
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Ex. 11. — ^Find, by the Table, the compound interest 
of $400, at 4 5^, for 12 years, interest due yearly. 

Looking down the column headed 4 per cent, we _ _ ^ . -^ 

find the number opposite 12 years to be 1.601082, ?^ 

which is the amount of $1 at compound interest, for ^^ 

the given time, at the given rate. Subtracting 1, we 240.412800 

have .601082 for the compound interest of $1. The a ^nAn ai 

compound interest of $400 is 400 limes as much. ^^' ^^\J,^i 

Ex. 12. — ^What is the compound interest of £90, for 
lOyr. 8 mo., at 6^, interest payable yearly ? 

£1.790848 

We find, from the Table, the amount of 90 

£1, for 10 yr., at 6 %, to be £1.790848. For 161.176320 

£90, it will be 90 times as much. 8 months * 2.04 

remain; find the amount for this time by ^ ' 

multiplying by 1.04, the amount of £1 for ^-;^^"^^^" 

8 mo bemg £1.04. Subtracting the origi- 1611763200 

nal principal from the last amount, we get 167.62337280 

for the compound interest £77.6233728, — qq 

or, reducing the decimal to lower denomina- ^^ ' ^ _ 

tions, £77 12s. 6d. 2 far. + ^^^ ^cT^l'^r^A "^ 

* . £77 12s. 5id. + Ans. 

Beqaired the interest, compomided annaally, of 

13. $100, for 17 years, at 6^. Am. $169,277. 

14. $625, for 18 years, at 5^. Ans. $1604.137. 

15. $879, for 30 years, at 3 ^. Ans. $919,932. 

16. $49, for 20 yr. 2 mo., at 6^. 

17. $876, for 12 yr. 1 mo. 15 da., at 6^. 

18. What is the componnd interest of $100, for 3 yr., at 6^, 

Interest payable every six months? 

In thiH case, the periods ore 6 months each. The interest of $1, for 6 mo., at 
$ per cent, eqnals the interest of $1, for 1 yr., at 8 per cent There are 6 periods 
of 6 mo., in 8 yr. Hence we find in the Table the amount opposite to 6 yr. in the 8 
per cent, oolamn, subtract 1 since the interest is required, and multiply the re- 
mainder by 100, the given principal being $100. 

19. Fmd the compound interest of $480, from Jan. 1, 1860, to 
July 1, 1862, at 8^, interest payable semi-annually. 

20. What will $1200 amount to in 8yr., at 10^, interest com- 
pounded half-yearly ? 

21. What will $1460 amount to in 10 yr. 6 mo., at 6 ^, interest 
being compounded semi-annually ? 
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CHAPTER XXI. 

NOTE&— PARTIAL PAYMENTS.--ANNUAL INTEEEST. 

357. A Note (also called a Promissory Kote or Note 
of Hand) is a written promise to pay a certain sum to a 
person specified, or to his order, or to the bearer, at a 
time named or on demand. 

358. The Drawer or Maker of a note is the one who 
signs it. The Payee is the one to whom it is made pay- 
able. The Holder is the person who has it in possession. 

The Face of the note is the sum promised. In the 
body of the note the number of dollars is written out, 
and at the top or bottom expressed in figures. 

For example, Jacob Cooper is the drawer of Note 1, given below ; 
RuFUS S. Brown is the payee ; the &ce of the note is $300. 

359. Peomissort Notes. 

(1) 

$300. Baltimore, April 9, 1866. 

Sixty days after date, I promise to pay Rufas 8, Brown, or 
order, three hundred dollars, Dalue received. 

Jacob Coofeb. 

(2) 

Savannah, Jan, 31, 1866. 

Ihr value received, thirteen months after date, we promise to 

pay Messrs. Boot S Swan, or order, one hundred and forty-fi/oe 

^ffg dollars, with interest, 

_ Homer F. Gbeen. 

$145.50 Moses Waterbuby. 

A note should always contain the words v<dtK received, Otherwisei 
if suit is brought on it, the holder may have trouble in proving that the 
drawer received a valuable consideration. 

Note 2 is signed by two parties, and is therefore called a Joint Note. 
It contains the words toith interest, and hence carries interest from its 

867. Wbat is a Note f—S58. Wlio is meant bj the Drawer or Maker of a note ? 
By the Payee? By the Holder? What is the Face of the note?— ^50. Learn the 
forms. What words should a note always contain, and why ? What is Note 2 
tailed, and why ? What is the effect of the words toith interest t Can interest be 
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date, at the legal rate of the State. If these words are omitted, as in Note 
1, no interest can be collected, — unless the note is not paid at the time 
specified, in which case it accrues from that date. 

A bank-bill is a note signed by the president and cashier, payable in 
specie to the bearer on demand, — ^that is, whenever presented. 

360. A note is said to mature on the day that it be- 
comes legally due. This is not till the third day after 
the time specified in the note, three days ofgrace^ as they 
are called, being allowed, nnless the words without grace 
are inserted. If the last day of grace is Sunday or a pub- 
lic holiday, the note matures on the preceding day. 

The term monOiSy used in a note, means calendar mordha* Thus, Note 
2 is nominally due at the expiration of thirteen calendar months, timt is 
on the last day, or 28th, of February, 1867 ; it is legally due on the third 
day thereafter, March Sd — and interest must be computed for 1 yr. 1 mo. 
S da. It would have nurtured on the same day, had it been dated Jan. 
30, 29, or 28. 
V 

361. A note to hearer may pass freely from hand to 
hand. A note to order ^ to be thus passed, must be signed 
on the back, or endorsed^ by the payee. Thus endorsed, 
it is said to be negotiable. 

An endorser is responsible for the payment of the note, if the maker 
fails to meet it at maturity, unless the words withoiU recourse appear 
above his name on the back. If there are several endorsers, the holder 
of the note may look to any or all of them for payment ; each is respon- 
sible to those that endorsed after him, and the first endorser has his 
remedy against the drawer. 

To make the endorsers responsible, the holder of the note, if it is not 
paid at maturity, must, on the same day, have it protested by a Notary 
Public, and serve a notice of protest on each endorser. 

362. A Bond is a written instrument by which a party 
binds himself to pay to another a certain sum, under a 
penalty usually twice the face of the bond. 

collected, if these words are omitted ? What is a bank-bill ?— 360. When is a note 
said to mature ? What is meant by days of grace? What does the term months^ 
used in a note, mean? Illustrate this in the case of Note 2.--861. How is a note to 
order rendered negotiable ? If the maker feils to meet the note at maturity, who is 
responsible ? If there are several endorsers, in what order are they responsible f 
What must the holder do, to make the endorsers responsible ? — 862. What is a Bond ? 
— 368. If partial payments are made on notes, Ac, where are they entered f What 
are they called ?— 364. What rule has been adopted by the courts in most of the Stato* 
'or linding the balance due ? 
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Partial Payments. 

363. Partial payments, on account, may be made on 
notes, bonds, or other obligations that carry interest. 
They are entered, with their dates, on the back of the in- 
strument, and are therefore called Endorsements, 

364. When such payments are made, different methods 
are used for finding the balance due at the time of settle- 
ment. The courts in most of the States have adopted the 
rule prescribed by the Supreme Court of the United States. 

United States Rule.- 

365. According to the United States method, the ac- 
count is balanced as often as payments are made that 
equal or exceed the interest due. The interest being first 
cancelled, the surplus of the payment goes towards dis- 
charging the principal, subsequent interest being com- 
puted on the balance of principal. No interest is allowed 
on interest ; hence the account is not balanced when pay- 
ments less than the interest are made. 

. 366. Rule. — Find the amount of the .given principal 
to the time when a payment or payments were made suffi- 
cient to cancel the interest then due^ and from this amou/nt 
subtract such payment or payments. Taking the re- 
mainder for a new principal^ treat it like the former one; 
and so proceed to the time of settlement. 

It can generally be determined mentaUy whether a payment exceeds 
the interest due. If it is clear that it does not, proceed at on'^.e to the 
next payment. — ^Follow the forms given under Examples 1, 2. 



(1) $620. Troy, N. Y., Nov. 1, 1862. 

For value received, I promise to pay Thomas 
Jones, or order, six hundred and twenty dollars, on de- 
mand, with interest. Charles Banks. 

Endorsed as follows: — ^Received, Oct. 6, 1863, $61.07. 

865, According to the U. S. rule, how often is the acconnt balanced ? To what 
is the payment first applied? To what, the surplus ? Why is not the account b»J» 
anced, when payments less than the interest are made ? — 866. Becite the rale. 

10* 
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March 4, 1864, $89.03. Dec. 11, 1864, $107.77. July 20, 

1865, $200.50. Settled, Oct, 15, 1865 ; what was due ? 

It is clear that each payment exceeds the interest due. Hence we 
must compute the amount to the date of each payment. First find the 
intervals of time by subtraction, then the multipliers at 6 ^. 

Yr. mo. da. Intervals. ^^ff^^^' 

Date of note, 1862 11 1 

1st payment, 1863 10 6 11 mo. 6 da. .066 J 

2dpayment> 1864 8 4 4 mo. 28 da. .024| 

8d payment, 1864 12 11 9 mo. 7 da. .046^ 

4th payment, 1866 1 20 7 mo. 9 da. .0365 

Date of settlement, 1866 10 16 2 mo. 26 da. ^014^ 

Total, 86 mo. 14 da. Tm| 

To prove this work, add the intervals, and see whether their sum 
equals the interval from the date of the note to the time of settlem^t ; 
also, add the multipliers, and see whether their sum corresponds with the 
multiplier that would be obtained from the sum of the intervals. 

Date of settlement, 1866 10 16 i of 35 mo., .176 

Date of note, 1862 11 1 i of 14 da., .002^ 

2 11 14 = 85 mo. 14 da. TmJ 

The multipliers being thus proved correct, we use them in computing 
the several amounts according to the rule, adding ^ as the legal rate for 
N. Y. is 7 ^, and carrying the result to three places of decimals, the last 
of which must be increased by 1 when the next figure is 6 or over. 

Face of note, or given principal, $620,000 

Interest on the same to Oct. 6, 1863, date of 1st payment, . 40.386 

Amount due Oct. 6, 1863, 660.386 

Fu«t payment, 61.070 

Balance and new principal, 699.816 

Int. on new principal to Mar. 4, 1864, date of 2d payment, . 17.247 

Amount due March 4, 1864, 616.563 

Second payment, 89.080 

Balance and new principal, . . . . . . . 627.533 

Int on new principal to Dec. 11, 1864, date of 3d payment, . 28.414 

Amount due Dec. 11, 1864, 665.947 

Third payment, 107.770 

Balance and new principal, 448,177 

Int on new principal to July 20, 1865, date of 4th payment, . 19.086 

Amount due July 20, 1866, 467.262 

Fourth payment, 200.600 

Balance and new principal, 266.762 

hit, on new principal to Oct. 16, 1866, date of settlement, . 4.409 

Balance due at date of settlement, Oct. 16, 1866, . . $271,171 
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(2) $1200. BosTOK, Jan. 1, 1857. 

On demand, I promise to pay Eli Hart, or 
order, twelve hundred dollars, value received, with in- 
terest. Samuel Woodwobth. 

Attest: Geo. S. Gbaham. 

Endorsements :— Received, Feb. 16, 1857, $200. ApL 16, 
1859,1300. Dec. 24, 1859, $25. May 3, 1860, $15. Nov. 
3, 1862, $400. What was the balance due Feb. 3, 1864 ? 

Find the intervals and multipliers as in Ex. 1. It is clear that the 
Sd and 4th payments are less than the interest due ; hence we pass them 
over, and fii^d the time from the 2d payment to the 6th. — ^The legal 
rate in Massachusetts is 6 ^. 

Yr. mo. da. Intervals. ^^'X^^t' 

Date of note, 1857 1 1 

1st payment, 1867 2 16 1 mo. 16 da. .0075 

2d payment, 1869 4 16 2yr. 2 mo. Oda. .18 

6th payment, 1862 11 3 Syr. 6 mo. 17 da. .212| 

Date of settlement, 1864 2 3 lyr. 3 mo. Oda. .076 

Total, Ijr, Imo. 2 da. .425 J 

Proof. 1864 2 3 ^ of 85 mo., .425 

1857 1 1 iof 2da. .000} 

7 12 .426} 

Face of note, or given principal, $1200.000 

Interest on the same to Feb. 16, 1857, date of 1st payment, . 9'00 

Amount due Feb. 16, 1867, 1209.000 

Rrst payment, ^QQ-^QO 

Balance and new principal, 1009.000 

Int on new principal te April 16, 1859, date of 2d payment, 131.170 

Amount due April 16, 1869, 1140.170 

Second payment, 300.000 

Balance and new principal, 840.170 

Int. on new principal to Nov. 3, 1862, date of 6th payment, 178.816 

Amount due Nov. 3, 1862, 1018.986 

Third payment (less than interest), . . . .$25. 
Fourth payment, " ** " .... 15. 
Fifth payment, . . . • • . ♦ 400. 

440.000 

Balance and new principal, . . . . - 578.986 

Int. on new* principal to Feb. 3, 1864, date of settlement, . 48.424 

Balance due at date of settlement, Feb. 8, 1864, . . $622.410 
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(3) $108^% Milwaukee, Wis., Deo. 9, 1860. 

On demand, we promise to pay to the order of Wm. 
K, Boot one hundred and eight -^ dollars, valae received, with 
interest. Bcadbuky, White, & Co. 

Endorsements : — Received, March 3, 1861, $60.04. Dec. 10, 
1861, $13.19. May 1, 1863, $50.11. 

How much was due Octoher 9, 1866 ? Am, $5,844. 



(4) $350. Wilmington, K 0., May 1, 1862. 

For value received, we jointly and severally promise 
to pay Oonover, Clark, & Co., or order, on demand, three hundred 
and fifty dollai's, with interest. Anson Haight. 

Benj. W. Blossom. 

Endorsements :— Received, Dec. 25, 1862, $50. June 30, 18G3, 
$5. Aug. 22, 1864, $15. June 4, 1865, $100. 

What was due on taking up the note, April 5, 1866 ? 

Ans. $251.62. 

6. A note for $143.50, dated Aug. 1, 1862, bears the following 
endorsements :— Received, Dec. 17, 1862, $37.40. July 1, 1863, 
$7.09. Dec. 22, 1864, $13.13. Sept. 9, 1865, $50.50. How much 
is due Dec. 28, 1865, the rate being 7^ ? Ana. $60,866. 

6. On a note for $3240, dated Dec. 1, 1859, at 5 ^, the following 
payments were made :— Dec. 1, 1860, $100. Dec. 1, 1861, $100. 
Dec. 1, 1862, $100. Nov. 1, 1863, $2500. Oct. 15, 1864, $20, 
July 20, 1866, $25. What was due Aug. 1, 1866 ? 

Ans. $1177.244. 

7. A note for $486, dated Sept. 7, 1863, was endorsed as fol- 
lows :— Received, March 22, 1864, $125. Nov. 29, 1864, $150. 
May 13, 1865, $120. What was the balance due April 19, 1866, 
the rate being 7 ^ ? Ans, $144,404. 

8. A note for $8000, dated June 20, 1858, bore the following 
endorsements r—Received, Jan. 20, 1861, $2000. Mai-ch 2, 1861, 
$1000. Dec. 5, 1861, $175. . July 31, 1863, $1500. Aug. 15, 
1864, $100. What was the balance due May 31, 1866, the rate 
being 6^? Ans, $6366.333. 
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Meecantile Rule. 

367. Merchants, in computing what is due on accounts 
and notes bearing interest, when partial payments have 
been made, generally strike a balance for successive pe- 
riods of one year^ allowing interest on the originalr princi- 
pal and the "several balances, and also on payments made 
during each year, from their date to its close. 

368. Rfle. — 1. J^nd the amount of the given principal 
for one year^ and from it subtract the amount of each 
pmjment made during the year^ from, its date to the end 
Of the year; the remainder forms a new principal. 

2. Proceed thus for each entire year that follows^ to- 
gether with such portion of a year as may intervene be- 
tween the expiration of the last annual term and the time 
of settlement 

Ex. 9. — ^According to the mercantile rule, what was 
the balance due on Note 1, p. 225, at the time of settling ? 



Face of note, or given principal, Nov. 1, 1862, 
Interest on the same for 1 yr., 

Amount, Nov. 1, 1863, .... 

Payment made Oct. 6, 1863, 

Interest on same to Nov. 1, 1863, (25 days). 

Balance and new principal, Nov. 1, 1863, 
Interest on new principal for 1 yr., . 

Amount, Nov. 1, 1864, 

Payment made March 4, 1864, 

Int on same to Nov. 1, 1864, (7 mo. 2'!r da.). 

Balance and new principal, Nov. 1, 1864, . 
Interest to date of settlement, Oct. 15, 1865, 

Amount, Oct. 15, 1865, 

Payment made Dec. 11, 1864, . . « 
Int. on same to Oct. 15, 1865, (10 mo. 4 da.), . 
Payment made July 20, 1865, 
Int. on same to Oct. 15, 1865, (2 mo. 25 da.), . 

Balance due at date of settlement, Oct. 15, 1865, 



$620,000 
43.400 

"663.400 



$61,070 
. .297 



61.367 

602.033 
42.142 



$89,030 
4.103 



$107,770 

6.370 

200.600 

3.314 



644.175 

93.133 

551.042 
36.859 

587.901 



317.954 
$269,947 



867. Hoi7 do inercbants generally find the balance due, when partial pajrmentai 
have been made ?--368. Recite the mercantile rule. 
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10. According to the mercantile role, what was the balance 
due Sept. 80, 1865, on a note for $1475, dated June 2, 1864, on 
which was paid, Sept. 17, 1864^ $200 ; Jan. 8, 1865, $800 ; Ang. 
2, 1865, $400 ; interest being allowed at 6 ;^ ? Am, $664,285. 

11. Solve Ex. 4, p. 228, by the mercantile rule. Am» $252,128. 

12. Solve Ex. 7, p. 228, by the mercantile role. Ans, $148,553. 

369. When the note is settled within a year,^»€? the 
amount of each payment from its date to the time of set- 
tlement^ and subtract their sum from the amount of the 
face of the note from its date to the time of settlement. 

13. A note for $1000 was given July 18, 1865, at 6^. $$00 
was paid Sept. 10; $140, Dec 20; $350, April 21, 1866. What 
was due on taking up the note, June 2, 1866 ? Arts. $347,428. 

14. Required the balance due Aug. 1, 1866, on a note for 
$1380, at 6i^, dated Oct. 1, 1865, on which a payment of $50 
was made Jan. 1, 1866, and a like payment on the 1st day of 
every month thereafter. ' Ans, $1097.166. 

15. A note for $600 is dated Jan. 10, 1865, bearing interest at 
*I^, Payments of $100 each are made March 15, April 18, Aug. 
1, of the same year. What is due Sept. 15, 1865 ? Am. $321,369. 

Connecticut Rule. 

370. By the Connecticut rule, the balance is found 
yearly, when a payment is made within the year ; when 
not, the U. S. method is followed. 

371. Rule. — 1. Mnd the balance due at ths close of 
successive years from the date of the note, if a payment 
has been made each year, by subtracting from the amounJt 
of the principal for the year, the amount of the paym^ent 
or payments of thai year from their date to its end, if 
such payment or payments exceed the interest/ if not, the 

payment alone, without interest, must be subtracted. 

— . — ■ ■ ■ *- 

869. What is the method almost nniyersally need for finding the balance due on 
notee settled within a year ?— 870. By the Connecticnt rule, how often is the babme* 
found ?— ^71. Kecite the Connecticnt rule. 



^ 
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2. If no payment has been made within a y ear ^ find 
the amount of the principal to the time of the next pay- 
menty and subtract the payment, 

3. Should the time of settlement not coincide with the 
close of an annual term^ compute the last amounts to the 
time of settlement^ and not to the close of the year, 

Ex. 16. — ^By the Connecticut rule, what was due on 
Note 2, p. 227 ? 

Face of note, or given principal, Jan. 1, 1857, 

Interest on the same for 1 year, 

Amount, Jan. 1, 1858, 

Pa^Tnent, Feb. 16, 1867, fl200.00 

Interest on same to Jan. 1, 1858, (10 mo. 15 da.), . 10.60 

Balance and new principal, Jan. 1,1858, .... 
Interest on new principal to April 16, 1859, (1 yr. 8 mo. 15 da 

Amount, April 16, 1859, 

Payment, April 16, 1859, 

Balance and new principal, April 16, 1859, . 

Interest on new principal for 1 year, ..... 

Amount, April 16, 1860, 

Payment, Dec 24, 1869, (less than interest then due). 

Balance and new principal, April 16, 1860, . 

Interest on new principal for 1 year, 

Amount, April 16, 1861, 

Payment, May 3, 1860, ..... $15,000 
Interest on same to April 16, 1861, (11 mo. 13 da.), .858 

Balance and new principal, April 16, 1861, . 

Interest on new principal to Nov. 3, 1862, (1 yr. 6 mo. 17da.). 

Amount, Nov. 3, 1862, 

Payment, Nov. 3, 1862, 

Balance and new principal, . . 
Interest to date of settlement, Feb. 3, 1864, . 

Balance due Feb. 8, 1864, 



$1200.000 
72.000 

1272.000 

210.500 

1061.600 
), 82.266 

1143.766 
300.000 

"843.766 
50.626 

894.392 
25.000 

"869.392 
52.164 

921.656 

16.858 

905.698 
84.079 

989.777 
400.000 



689.777 
44.233 

$634,010 



According to the Connecticut rule, • 

17. What was due on Note 8, p. 228? Am, $5,793. 

18. Find the answer to Ex. 8, p. 228. Am. $6405.66. 

19. What is due July 4, 1866, on a note for $9500, at 6 J^, dated 
June 15, 1863, — $3000 having been paid on account, Aug. 1, 1864; 
$60, June 80, 1865 ; $176, May 30, 1866 ? Am, $7763.841. 



^ 
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Notei witli Intereit annually. 

372. Notes sometimes contain the words with. interest 
annually. In such cases, if the interest is not paid, the 
law in New Hampshire allows the creditor simple intei^ 
est on each item of annual interest from the time it ac-r 
crued to the date of settlement. 

Ex. 1. — A note for $2000 is given March 17, 1863, with 
interest at 6j^, payable annually. No interest having 
been paid, what is due May 3, 1866, according to the law 
of N. H. ? 

Face of note, on interest from March 17, 1863, . . . $2000.000 
Interest on same to date of settlement. May 3, 1866, . . 375.333 

Annual interest, $120, has accrued 8 times. 
Interest on $120 from March 17, 1864, to 

date of settlement, . . . 2 yr. 1 mo. 16 da. 
Int. on $120 from March 17, 1865, . 1 yr. 1 mo. 16 da. 
Int. on $120 from March 17, 1866, . ' 1 mo. 16 da. 

Total time, . . . 3 yr. 4 mo. 18 da. 
Interc3ton$120, for 3yr. 4mo. 18da., .... 24.860 

Amount due May 8, 1866, $2899.698 

In stead of computing the interest separately on each item of annual 
interest, it \» shorter to add the periods, aa above, and find the interest 
on 1 yearns interest for a time equal to their sum. 

Rule. — Add the given principal^ its interest from date 
to the time of settlement^ and the interest on 1 yearns in- 
terest for a term equal to the sum, of all the periods during 
which successive payments of interest have been due. Their 
sum is the amount at annual interest. 

This amount will be less than the amount at compound interest, as 
only simple interest on the interest is allowed. 

373. If partial payments have been made on notes 
" with interest annuallr ", the balance due is found, ac- 
cording to usage in I^w Hampshire, by the Mercantile 
Rule, § 368, which is therefore sometimes called the 'New 
Hampshire Rule. 

872. What words do notes sometimes contain ? If no interest is paid on such 
notes, what does the law in New Hampshire allow the creditor? Go through Ex- 
ample 1. What short method is suggested ? Beoite the rule for finding the amount 



INTEEEST ANNUALLY. 233 

EXAMPLES FOE PEAOTIOE. 

1. What amount is due July 5, 1866, on a note for $820, dated 
Jan. 8, 1864, at 5 ^, interest annually, no interest having been 
paid? Am, $926,851. 

2. Find the amount due on a note for $1125, interest payable 
annually at 6 ^, said note having run 3 yr. 9 mo. 9 da. without any 
payment. Ans, $1401.379. 

3. What is due on a note promising to pay $560 five' years 
after date without grace, with interest at 5^*^, payable annually, 
no payment having been made till maturity ? Ans, $730.94. 

4. Eequired the amount of $290.50, for 6 yr. 2 mo., at 6 ^, in- 
terest payable annually. Ans, $414,718. 

5. Find the amount of $425, for 4 years, at 4^, interest pay- 
able annually. 

6. Required the amount of $850.75, for 3 yr, 10 mo. 6 da., at 
6 ^, interest payable annually. 

7. A note for $715, dated Dover, N". H., Oct. 4, 1863, bearing 
interest at 6 ^ payable annually, is endorsed as follows : Received, 
April 4, 1864, $75 ; Oct. 1, 1865, $10 ; Dec. 3, 1865, $100. What 
is due, April 28, 1866 ? (See § 368.) Ans, $633,257 



CHAPTER XXII. 



DISCOUNT. 



374. Discount is an allowance made for the payment 
of money before it is due. 

375. Discount is often computed without reference to 
time, at a certain per cent, on the amount due, and may 
exceed legal interest. This, however, is not true discount, 

• ■■ ■ ^^^^—.^i^l^^l T* 11 I ■■ ■■-■-—--■ ■■ .III ■■ — ^.^-^i^^-^^^M^^^ ■ ■ ■ " ■■ 

of a note with interest payable annually. How does this amount compare with the 
amount at compound Interest ? — 873. If partial payments have been made on notes 
with interest payable annually, how is the balance found in N. H. ? 
874. What is Discount ?— 875. How is discount often computed T 
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For example : A merchant buys $1000 worth of goods on 6 months^ 
credit The money bemg worth more to the seller than its mere interest, 
he will make a discount of 5 ^ on the face of the bill for cash ; that is, 
the buyer can discharge his debt of $1000, due in 6 months, by paying 
$950 down. 

Present l¥ortb.— True Dlseonnt. 

376. The Present Worth of a sum due at a future time 
without interest, is such a sum as put at interest for the 
given time will amount to the debt. 

The True Disoount is the difference between the present 
worth and the face of the debt. In other words, it is the 
interest on the present worth for the given time. 

If I owe $106 a year hence without interest, and money is bringing 
6 ^, the present worth is $100, because that sum at 6 ^, for 1 year, would 
amount to $106. The tru4i discount is $106— $100, or $6 ; which is the 
interest on $100, at 6 ^, for 1 year. 

377- It will be seen that the debt corresponds to the 
amount, of which the present worth is the principaL 
Hence, to obtain the present worth from the debt, the 
rate and time being given, we have only to apply the 
rule in § 352. 

378. Rule.— 1. To find the present worthy divide the 
debt by the amount ofH^for the given time^ at the given 
rate. 

2. To find the true discount, subtract the present worth 
from the debt. 

Example. — What is the present worth of $124.20, due 
in 6 months without interest, the current rate being 1^? 
What is the true discount ? 

Amount of $1| for 6 mo., at Y j^, $1,035. 

$124.20 -f- 1.035 = $120, present worth. ) . 
$124.20 - $120 = $4.20, true discount, f ^'«««^«- 

Give an example of disconnt computed without reference to time. — 876. What 
is the Present Worth of a sum due at a fatnre time without interest? What is the 
True Discount? Illustrate these definitions.— 878. Becite the rule for finding th« 
present worth and true discount Solye the given example. 
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EXAMPLES FOB PBAOTIOB. 

1. What is the present worth of $4161.575, due three montlis 
hence, when money hrings f ^ a month ? Ans, $4070. 

2. Of $622.75, due 8i years hence, at 5^ ? Ana. $530. 

3. What is the true discount on $100, due in 6 months, when 
money is worth 6 ^ ? Ans. $2,918. 

4. On $750, due 9 months hence, at 7^? ^n«. $87,411. 

5. Find the present worth of $7102.72, due 4 yr. 12 da. hence, 
at 8 ^. What is the true discount ? 

6. A debt of $150 is due Oct. 1, 1866 ; what amount would 
pay it, June 13, 1866, reckoning at 6 ^ ? Am. $147,347. 

7. Bought, May 1, $50 worth of goods, on 6 months' credit. 
What sum paid Aug. 1 will discharge the debt, money being worth 
4i % per annum ? Ans. $49,443. 

8. A owes B $961.13, due 1 year 5 months hence, and $3471.20, 
due in 3 years 9 months, without interest. Money being worth 
7^, what discount should be allowed on both debts, if paid at 
once? Ans. $808,448. 

9. What sum paid down Jan. 1 is equivalent to $37.40 paid on 
the 1st of the next August, money being worth 6 ^ ? 

10. A merchant buys a bill of $1500, on 6 months' credit, but 
settles it by paying cash, a discount of 5 ^ on the face of the bill 
being allowed. What does the discount amount to, and by how 
much does it exceed the true discount, money being worth 7^? 

Ans. $75; $24.28. 

11. When money brings ^ ^ a month, a merchant settles a bill 
of $840, due 60 days hence, for cash, at a discount of 2i ^. What 
does he pay down, how much discount does he get, and by how 
much docs it exceed the true discount ? Last ans. $12.68. 

12. Sold $1500 worth of goods, on 7i monthsJ credit. What 
is the present worth of the bill, computed at 7 J^ ? 

18. Bought, on 6 months' credit, muslins for $123, hosiery to 
the amount of $100.50, and $750 worth of cloth. If cash is paid 
for the whole bill, what amount should be deducted, reckoning at 
6 ^ ? How much, at 7 ^ ? First ans. $28.35. 
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14. Sold $1600 worth of hardware, half on 6 months' and half 
on 9 months' credit. What sum paid down would discharge the 
whole debt, the current rate of interest being T ^ ? 

15. A man buys a farm of 97 A., at $110 per acre, on a credit 
of 9 mo. What discount should be allowed if the money is paid 
down, reckoning at 5 ^ ? At 6}^ ? Loot am. $495,984. 

16. Bought goods to the amount of $1200, one third payable 
in 3 mo., one third in 6 mo., and the rest in 9 mo. What sun) 
paid down would discharge the whole debt, money being worth 
6 per cent? Ara, $1165.21, 

17. Which is worth most, $500 cash down, $616 six months 
hence, or $530 in twelve months, money being worth 7^? 

18. A merchant, having bought some goods, has his choice 
between paying the face of the bill, $1050, in 90 days, or paying 
cash at a discount of 2 ^. If money is worth 7^, which had he 
better do, and what will he gain by so doing ? 

Am, Pay cash ; gain, $2.94. 

Bank I^lsconnt. 

379. A Bank is an institution chartered by law, for 
the purpose of receiving deposits, loaning money, and 
issuing notes, or bills, payable on demand in specie, — 
that is, in gold or silver. 

380. Banks loan money on notes. Deducting a cer- 
tain part of the face of the note in consideration of ad- 
vancing the money, the bank pays over the rest to the 
borrower. The note is then said to be discounted. It 
thus becomes the property of the bank, which, when it 
matures, receives from the drawer the amount of its face. 

The portion deducted, or allowance made to the bank, 
is called the Bank Disconnt. The sum paid to the holder 
is called the Proceeds or Avails of the note. 

A merchant holds a note for $200, payable in 90 days. Wishing to 

879. Wliat iB a Bank ?— 880. When is a note eald to be discounted^ What is 
meant by Bafik Discount ? What is meant by the Proceeds or Avails of the not«? 
Illustrate this process and these definitions. 
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use the money immediately, he endorses it, takes it to his bank, and 
places it in the discount box. If both maker and endorser are considered 
responsible, the bank retains the note, and, deducting $3.10, pays over the 
balance $196.90 to the holder. The Bank Discount is $8.10 ; the Pro- 
ceeds are $196.90. 

381. Bank discount is greater than true discount^ — 
the former beiug computed on the face of the note or 
amount, the latter on the present worth or principal. It 
is equivalent to simple interest paid in advance, for three 
days more than the time specified in the note, — three days 
of grace being always allowed in computing bank discount. 

382. Case L — To find the bank discotmt and proceeds 
of a notCy its face being given, 

Ex. 1.— A holds a note for $1000, dated Feb. 1,1866, 
payable in 4 mo. April 1, he gets it discounted at 6^. 
What are the bank discount and proceeds ? ^ 

Two months havmg expired at the date of discount, interest must be 
computed for 2 ino. 3 da. 

Interest of $1 for 2 mo. 8 da. = .0105 

.0105 X 1000 = $10.50, Bank Discount ) a„„„^, 

$1000 - 10.60 = $989.60, Proceeds. f ^"'w^'*. 

Rule. — 1. For the bank discount, find the interest on 
the face of the note, at the given rate, for three days more 
than the specified time. 

2. For the proceeds, subtract the bank discount from 
the face of the note, 

383. If the note bears interest, cast interest as above 
on the amount due at maturity, in stead of on the face 
of the note. 

Ex. 2. — At 7 ^, what is the bank discount on a note for 
1600, payable in 6 mo. with interest at 6 ^ ? 

Amount of $600, for 6 mo. 3 da., at 6 %, $618.30. 
Interest on $618.30, for 6 mo. 3 da., at 7^, $22. 

Aiis. $22. 

/ 881. How does Jmnh disocrwnt cx>mpare with true discount ? Why is bank dis- 
count the greater ? To what is it equivalent ?— 382. What is Case I. ? Explain Ex- 
ample 1. Eecite the rule.— 8S3. If the note bears interest, how must we proceed? 
Solve Example 2. How does it differ from Ex. 1 ? 
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EXAMPLES FOE PEAOTIOE. 

1. What is the bank discount on a note for $1000, for 3 mo., 
2X*jti'i -^^*** $18»083. 

2. On a note for $160, for 6 mo., at 6 ^ ? ^ 

3. On a note for $375, for 3 mo. 9 da., at 7 ^ ? 

4. On a note for $400, for 9 mo. 27 da., at 6i^ ? 

5. Find the proceeds of a note for $472, nominally due ITov. 
15, discounted the 15th of the previous January, at 7 per cent. 

AriB. $444.19. 

6. A note for $1800, payable in 60 days, was discounted at a 
bank at 6 ^ ; how much did the holder receive ? Am. $1781.10. 

7. A merchant gets three notes discounted, the first two at a 
broker's for 6 ^, the third at a bank for 7 ^. What does he receive 
on all three, the first being for $837.50 payable in 30 days, the 
second for $650 in 60 days, the third for $6720 m 90 days ? 

Ans. $8074.55. 

8. A farmer buys 43 A. 1 R. of land at $80 an acre. Getting 
a note for $4280.75, payable in 90 days, discounted at a bank at 
6 ^, he pays for his land out of the proceeds ; how much has he 
left? Ans, $754.40. 

9. A builder buys 23250 ft. of boards, at $30 per M., paying 
the bill with his note at 15 days. The seller gets the note dis- 
counted at a bank three days afterwards, at 7 ^ ; how much does 
he realize for it ? Am. $695.47. 

10. What is the difference between the bank discount and the 
true discount on a note dated Feb. 1, 1866, for $400, payable in 
90 days, at 7 ^ ? Ans. 35c. 

11. What are the proceeds of a note for $426.10, payable in 
57 days, with interest at 6 ^, discounted at a bank for 6 ^ ? (§ 383) 

Arts. $426.06. 

12. A owes B for 46 bundles of paper, at £1 10s. a ream. He 
pays B the proceeds of a note for £100, payable in 30 days, which 
he gets discounted at a bank for 6 ^. How much is he then in 
B's debt ? Ans. £38 lis. 

18. A person having a six-month note for $1200, dated May 
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2, 1866, on the 1st of June gets it discou^ ted at a bank for 5^, 
and invests the proceeds in land at $1 per acre. How much land 
does he buy ? Ans. 1 174^ A. 

14. If I get a note for $720, payable 4 mo. 15 da. hence, with 
■interest at 7 ^, discounted at 6^, what will the discount be ? 

384. Case II. — To find for what sum a note must he 
drawn^for a given time and rate, to yield certain pro- 
ceeds, 

Ex. — ^For what sum must a note be drawn at 90 days, 
that, when discounted at a bank at 6 ^, it may yield $200 
proceeds ? 

Find the proceeds of $1, for the given time and rate. 
Bank discount on $1 for 90 + 8 days, at 6^, $.0155. 
Proceeds of $1, discounted for 93 days, at 65^, $ .9846. 
Since $1 yields $ .9845 proceeds, to yield $200 proceeds will require 
as many times $1 as $ .9845 is contained times in $200, or $203,149. 
Proof. — ^Bank discount on $203,149, at 6^, for 93 days, $3,149. 
$203,149 — $3,149 = $200, Proceeds. 

Rtjxe. — 1. Divide the given proceeds by the proceedc 
of $1 for the given time and rate, 

2. Prove hy finding whether the proceeds of the resuU 
equal t/ie given proceeds. 

EXAMPLES FOB PEAOTIOE. 

1. For what sum must a note be drawn, that, when discounted 
for 3 mo., at 6 ^, its proceeds may be $600 ? Ans. $609.45. 

2. What must be the face of a note, tliat, when discounted at 
5^ for 10 mo., the avails may be $1000 ? Ans. $1043.93. 

8. For what amount must I draw my note at 12 mo., that, 
when discounted at 7 ^, it may yield $100 ? 

4, For what sum must a note dated May 3, payable Nov. 3, 
be drawn, to yield $365, when discounted at 6^? Ans. $376.48. 

5. A man bought a house for $3287 cash. How large a note, 
payable in 90 days, must he have discounted at 6 ^, to realize that 

amount? Ans, $8338.75. 

- — " 

8SI What is Case IL ? Explain aod provo the giron emmpleb 
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6. I had three notes dlsoonnted at 6^, for 8 mo., 4 mo., and 
6 mo., respectively. The proceeds were $600, $400, and $300. 
What was the face of each ? Sum ofans, $1327.26. 

7. A merchant had three siz-<month notes dlsoonnted at 6, 6^ 
and 7 <^, respectively. The proceeds of each were $1000. What 
was the face of each? First am. $1026.08. 



CHAPTER XXIII. 

COMMISSION.— BR0K;ERAGE.— STOCKS. 

385. Conunission is a percentage allowed to an agent 
for the purchase or sale of property, the collection or in- 
vestment of money, or the transaction of other business. 

A party attending to such business for a commission 
is called an Agent, a Factor, Commission-merchant, or 
Broker. 

386. A Broker is one who buys or sells goods for 
another, without having them at any time in his posses- 
sion, or who exchanges money, obtains loans, or deals 
in stocks. The commission paid to a Broker is called 
Brokerage. 

The rate of commiBslon and brokerage differs according to the busi- 
ness transacted and the amount involved, ranging from ^ to 6 ^. A com- 
mission-merchant usually gets 2^^ for selling goods, and an additional 
2^ % if he guarantees the payment 

387. A Conflignment is a lot of goods sent by one 
party to another for sale. The party sending them is 
called the Consignor ; the one receiving them, the Con- 
signee. 

The Gross Proceeds of a consignment are the whole 

8S5. What Is Commission ? What is a party attending to business on commis- 
sion called ?— 886. What is a Broker ? What is Brokerage ? Between what limits 
does the rate of commission and brokerage generally range ? What does a commis- 
sion-merchant usually get for selling goods ?— 887. What is a Consignment? Who 
Is the Consignor ? Who Is the Consignee ? What is meant by tho Gross Proceeds 
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amount realized by the sale. The Net Proceeds are what 
is left for the owner, after dedacting commission and other 
charges. 

388. Stocks is a general term applied to Government 
or State bonds, and the capital of companies incorporated 
or chartered by law. There are state stocks, bank stocks, 
railroad stocks, &c. 

When a company is formed for baHding a railroad, constructing a 
telegraph line, establishing a bank, carrying on extensive manufacturing 
operations, or any other enterprise, those interested subscribe a certain 
amount needed for conducting the business, which constitutes the Capi- 
tal, or Stock, of the company. This stock is divided into portions called 
Shares, which may be of any amount, but are usually $100 each, and 
are represented by Certificates or Scrip. — Stock is bought and sold by 
brokers. It is constantiy fluctuating in value, rising or falling according 
to the demand for it, the profits of the company, and other influences. 

Those who own any particular stock, whether by original subscrip- 
tion or purchase, are called Stockholders. They constitute the Com- 
pany, and elect Directors, by whom a President and other officers are 
chosen. 

389. A broker who deals in stocks is called a Stock- 
broker. His commission for buying or selling is reck- 
oned at a certain per cent, (usually ^^) on the nominal 
value of the stock, without reference to the market price. 

390. Commission is 2i, percentage. 

The money collected, realized, or invested, is the base. 
The per cent, allowed as commission is the rate. 
Hence, by the principles of Percentage (§ 321), these 

Rules. — ^L To find the commission^ multiply the base 

by the rate, 

n. To find the rate^ divide the commission by the base, 
HL To find the base^ divide the commission by t/ie 

rate, 

vfseoDslgnmentf By the Net Ftooeeds r~88a What Is meant by Stocks? When 
a company is fanned, hovr ia the necessary capital obtained ? How is this capital, 
or stock, divided? By whom is stock bought and sold? What makes it flnctnate 
in Talue ? Who are called Stockholders? Whom do they elect ? Who are chosen 
by the directors ?— 889. What is a broker who deals in stocks called? How is a 
•tock-broker^s commission reckoned ?-^90, Commission being a percentage, what 
is the base ? What is the rate ? Becite the roles. 

11 
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XZAMPLS8 FOB PBAOTIOB. 

[In all the examples relating to stocks, take $100 for a share, un- 
less otherwise directed.] 

1. What commission must be paid an agent for collecting bills 
to the amount of $2460, at 5 ^ ? Am, $123. 

2. A broker bays for me 100 shares of Erie E. E. stock, and 
sells the same the next day. What is his brokerage, i^ being 
charged for each transaction ? 

3. A lady, having $22000 on bond and mortgage at 6^, em- 
ploys an agent to collect 1 yearns interest and invest it. What 
commission mnst she pay, the rate being 2}^ for collecting and 
i^ for investing? Am. $39.60. 

4. What brokerage mnst a person pay to have $1475 uncor- 
rent money exchanged, at an average rate of i^, and how mnch. 
should he receive in current funds ? 

5. An auctioneer, who charges 2 ^, receives $225 for selling 
some paintings ; how much did they sell for? Am. $11250. 

6. What are the net proceeds of a consignment sold for $4250, 
on which there are charges of $27 cartage, $103 storage, and 2^^ 
commission? Atia. $4013.75. 

7. Sold 412 bales of cotton, averaging 405 lb. each, ® 27c. a lb. 
What was the commission, at 2^^ ? Arts, $1126.305. 

8. What ^ does a commission-merchant charge, who receives 
$223 for buymg $5575 woi-th of goods ? Am, 4^. 

9. A factor in Mobile received from a planter 514 bales of cot- 
ton ; after paying on it $840 expenses, he sold it at $120 a bale. 
He then bought for the planter $1525 worth of hardware, and 
groceries to the amount of $3018.20. His commission being 2 ^ 
on sales, and 3 <^ on purchases, how much must he remit to the 
planter? Am. $54926.90. 

10. An agent collects for a society 250 bills, of $6 each. How 
much must he pay over, if he gets 5 ^ commission ? 

11. A broker sells for a customer 250 shares of K Y. Central 
R. R. stock, and buys for him 300 shares of Michigan Southern. 
At i ^, what is the brokerage ? 
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12. "Wishing to buy 85 A. of land, I obtained the necessary 
amount through a broker, who charged 1 ^ for negotiating the 
loan. His commission amounted to $63.75 ; what did the land 
cost per acre ? Ans. $75. 

13. A commission-Tnerchant, for selling $12000 worth of grain 
and guaranteeing payment, charged $600, and for purchasing a 
bill of $4220 charged $63.80. What ^ did he charge for each 
ti-ansaction ? 

14. A factor, having sold 1250 barrels of flour at $8 a barrel, 
invested his commission, which was at the rate of 1}^, in a new 
company that was forming. How many shares, at $25 each, did 
betake? Ans. 7. 

391. To find the base^ the rate and the sum or differ- 
ence of the commission and hose being given, 

A party sometimes remits to an agent a certain amount 
to be invested, after deducting his commission. Here the 
sum of the commission and base is given, and the base, or 
amount invested, is required. 

Again, when the net proceeds and rate are known, it 
is sometimes required to find the gross proceeds of a sale. 
Here the difference between the base and the commission 
is given, and the base is required. 

These cases are analogous to those presented in § 323, 
under Percentage. 

Ex. 1. — B sends a commission-merchant $6000 to invest 
in cotton, after deducting his commission of 2 ^. How 
much must be invested, and what is the commission ? 

Every $1 invested will cost B $1 + 2c. commission, or $1.02. Hence 
there will be as many times $1 invested as $1.02 is contained times in 
$6000. $6000 -i- 1.02 = $5882.35, Amount invested. 

The commission will be the diiference between the whole amomit sent 
and the sum invested. $6000 — $5882.35 = $117.66, Commission, 

Prove by finding whether the commission on $6882.35, at 2^, is 
$117.65. 

891. What cases are sometimes presented, analoffons to those In % 828^ under 
Percentage ? Explain Example 1. 
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« 

Ex. 2.— A real estate agent, having sold a hoiAe, pays 
himself l^ commission, and hands over to the owner 
$13365. What did the property bring, and what is the 
commission ? 

The eomaiisflioti being! ^^ every •$! of the pofofaase priee will net the 
owner 99c. The house, therefore, brought as many times $1, as 99c., the 
net proceeds of $1, is contained times in $13366, the net proceeds the 
owner received. $18365 ^ .99 =i $13600, J^lUnff price. 

The commission will be the dififerenoe between the seUing priee and 
the net proceeds. $13600 — $13365 = $136, Commission, 

Prove by Riding whether the conmiission on $13500, at 1 ^, is $136. 

39S. Rule. — 1. JFbr the haae^ divide the given number 
of dollars by 1 increased or diminished by the rate ex- 
pressed decimdUyy eDOcarding as the sum or difference of 
the commission and base is given. 

2. JFhr the commission^ take the difference between t/ie 
base and the given number of dollars, ^ 

3. Prove by finding whether the co)nmisHon obtained 
by mtdtiplying thebaic by the given ixete^ e^psizls the comr 
mission as just found, 

- . ' ■ • *" 

EXAMPLES 70s. PBAOTIOS.' 

1. A broker receives $30000 to invest in real estate, after de- 
ducting his brokerage of i ^, What will be the amount invested, 
and what his commission ? Mrst ana. $29925.19. 

2. A person sends his commission-merchant $15000 to invest 
in com. Tlie commission, 1 ^ being taken out of the Sum sent, 
and the com costing 75o. a bushel, how many bushels were J)ur- 
chased) -Ans, 19801 bu.+ 

3. An agent, having sold some property, paid the owner 
$11137.50, which remained after deducting his commission of 1 ^. 
What did the property sell for? Ans. $11250. 

4. A commission^merchant paid $1000.50 charges on a con- 
signment, retained 2} ^ comimission, and remitted $38487 to the 
owner ; what were the gross proceeds ? Atis, $40500. 

Explain Example 2.-392. Becite the rule for finding: the base and eommiasioxi, 
when tbe aom or difference of the oommission and baM la glTea. 
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5. An agent, who gets 5 ^, collects a number of bills of $10 
each, for a society. He pays over to the treasurer (1 149.60 ; how 
many bills were collected ? Ana, 121, 

6. What are the gross proceeds of a consignment, if the com- 
mission is 2i ^, the other charges are $1000.85, and the net pro- 
ceeds $12772? 

7. A gentleman who has $30000 invested on bond and mort- 
gage at 7 ^ employs an agent to collect six months* interest, and 
directs him to invest in grain what is left after paying himself his 
conamissiqn, — which was 1 ^ on the amount collected, and 2 ^ on 
the amount invested. How much was invested ? Ans, $1019.12. 



Acconnt of Sales. 

393. An Aceoimt of Bales is a statement rendered by a 
commission-merchant to a consignor, setting forth the 
prices obtained for the goods sent and the amount real- 
ized, the charges paid and the net proceeds due the coi>>- 
signer. They are made out in the following form : — 

Sales of Flour for acct of R. Day <t €o.^ Buffalo, 



1866. 


Sold to 


Description. 


Bar. 
6& 


Jdne 1 


Beck & Co. 


Extni'OhfO." ' 


" 2 


I. R. Shaw. 


Canadian. 


20 


" .4 


S. Bennett. 


Pheniz !Mills. 


95 


" 6 


David Orr. 


it u 


' 76 


' « • ;u 


Roe A Bon. 


CityMiHs. ; - 


[ 160 



® 




$9.00 

a.2o 

8.75 
8.70 
1M 


$747.00 

, 184.jp0 

831.25 

652.60 


' 


$8«86.75 



Chaeges. 

Freight on 48d \m^ ^'V^, $324.7^ 
Cartage, .. * - » • • 21.50 
Storage, ..... 43.30 
Commission oh $3e86.75,-@2i5^, 92.17 

Total c^rges, 



♦461.72 
$3206.08 



- • Ket i)roceeds to credit of R. Day ^ Co., 

E. & O. E.* 
N. Y., June 6, 1866. Buttebwobth, Hudson & Co. 



* Srrors and omissioiui excepted. 
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Accotmr OF sales. 



1. Make out the folio wilig Account of Sales, and find the net 
proceeds due the consignor : — 

Sales of 4265 Bushels Wheats for acct. of Asa JFl WhitCj 

Oswego, 



1868. 


July 


2 


(( 


3 


a 


(( 


a 


t( 


(( 


5 



Bold to 



Desoiptton. 



H. Brown. 
City MiUs. 
Brace & Go. 
Fsrr Bro's. 
I. R. Moe. 
H. S. Hunt. 



Bed Winter. 

(( u 

New Mich. 



(( 



(I 



Su. 


® 


750 


(1.90 


600 


1.89 


600 


1.92 


500 


2.62 


940 


2.61 


875 


2.59 



I 



Charges. 



Freight on 1950 bu., @ 12c., $ 

" " 2315 bu., @ 124c., 
Advertising, . . * . . $5.45 
Commission on $ , at 2} ^^ 

Total charges, 

Net proceeds to credit of Asa F. White, 

E. & O. E. 
N. Y., July 7, 1866. Habbison &; Baeeow. 

2. Make out an Account of Sales, in proper form, from the fol- 
lowing data : — 

Messrs. Meyer & Herzog, commission-merchants, of New York, 
received a consignment of provisions from Henry L. Jones & Co., 
of Bome, N. Y., as follows r—lO firkins of butter, 940 lb. ; 37 cwt. 
of cheese ; 30 barrels mess pork ; 16 cwt. hams ; 40 packages 
shoulders, 27001b. 

They paid charges on the consignment as follows : — ^Freight, 
$75.40 ; drayage, $5.75 ; storage, $12.25 ; insurance, $6.50 ; ad- 
vertising, $12.75. Their commission was 2}^. 

They sold the butter, June 19, 1866, @ 37ic. a lb. ; the cheese, 
same date, @, 19c. June 20, they sold the pork @ $31 per bar., 
the hams (^ 18|c. a lb., the shoulders (§^ 14c. 

Ana, Net proceeds, $2484.26. 
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Stocks. 

394, The Market Value of a stock is what it sells for. 

395. When the market value of a stock is the same as 
its nominal value, it is said to be at par. 

When its market value is greater than its nominal value, 
it is said to be above par or at a premium; and when 
less, to be below par or at a dlBConnt. 

When a hundred-dollar sliare sells for $100, the stock !s at par; at 
$101, it is above par, or at a premium of\%\ at $99, it is hehw par, or 
at a diteottnt of 1 %, The premium or discomit is always reckoned on the 
par value as a base. — Stock is generally quoted at the market value of one 
share. In the three cases just specified, it would be quoted respectively 
at 100, 101, and 99. 

896. When the capital for a new company has been 
subscribed, if it is not all needed immediately it is called 
for in portions, or Instalments — a certain per cent, at a 
time. 

397. Stockholders are sometimes called on to meet 
losses or make up deficiencies, by paying a certain 
amount on each share they hold. The term Assessment 
is applied to a sum thus called for. 

398. The Gross Earnings of a company consist of all 
the moneys received in the course of their business. The 
Net Earnings are what is left afler deducting expenses. 
When there are net earnings to any considerable amount, 
they are divided, in whole or in part, among the stock- 
holders, according to their respective amounts of stock. 

399. A Dividend is a sum paid from the earnings of a 
company to its stockholders. 

Let the capital of a company be $2500000 ; let its gross earnings for 

894 What is meant by the Market Valve of a stock ?— 896. When la a Mock 
aoid to be at pari When, above par f When, below pari When, eU a pre- 
mium i When, at a diecount? Illustrate these definitions.— 890. What is meant 
by Instalments f — 897. What is meant by an Assessment?— 898L What is meant by 
the Gross Earnings of a company ? By the Net Earnings ? When there are net 
earnings to any considerable amount, what is done with them?— 899. What is a 
Dividend? 
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six months be $250000, and its expenses for the same time $100000: 
the net earnings will be $150000. Of this sum it is thought best to re- 
tain $50000 as a surpltiSj to meet any miforeseen expenses, and to divide 
the rest, $100000, among the stockholders. To find the rate, the per- 
centage must be divided by the base, § 321. $100000 -h 2600000 = .04. 
A dividend of ^ per cent, is declared ; and each stockholder's dividend 
will be found by taking 4 ^ of the par value of his stock. 

400. When a company need money, they sometimes 
borrow it on their property as security, issuing Bonds, 
which bear a certain fixed rate of interest without refer- 
ence to the profits. The income from the stock, on the 
other hand, depends on the net earnings, — ^the interest on 
the Bonds, as well as other expenses, having been first 
paid. 

401. Cities, counties, and states, may also issue Bonds 
to raise money. These Bonds are named according to 
the interest they bear. Thus, Tennessee 6's are Bonds 
bearing 6 per cent., issued by the state of Tennessee. 

402. The United States Government has issued sev- 
eral diflTerent classes of Bonds and Treasury Notes-, which 
constitute what are called " U. S. Securities " or " Fed- 
eral Securities". 

TJ. S. 5's of "71 and 'V4 are bonds payable respectively in 1871 and 
1874, bearing interest at 6^ in gold. 

U. S. 6's of '67, *68, and '81, are bonds payable respectively in 1867, 
1868, and 1881, bearing interest at 6^ in gold. 

5-20's are bonds bearing interest at 6 ^ in gold, so called from their 
being payable in not less than 6 or more than 20 years from their date, 
at the pleasure of the Government. 

10-40*8 are bonds bearing interest at 5 ^ in gold, so called from their 
being payable in not less than 10 or more than 40 years from their date, 
at the pleasure of the Government. 

7-30's or 7 3-10's [Seven-thirtiea or seven and thiee*tenths] are 
treasury notes payable in three years from their date ; they are so called 
from their bearing interest at 7A % in currency, or lawful money. 

403. In the case of sales, brokers have to use a revenue stamp equal 
in value to 1 cent on each $100 (or fraction of $100) of the currency value 
of Ujte stocks or bonds sold ; this is charged to the parties for whom they sell. 

' Illustrate the mode of finding' the rate of a dividend to he declared. How is 
each stockholder's dividend fonnd? — 400. How is xnonmj sometimes raised by a 
company ? How does the Income from bonds differ from that arising from stock ?•— 
401. What besides companies may issue bonds? How are these bonds named? 
Oiye an example. — 402. Kame the several classes of United States Securities 
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fdnlesa otherwise directed, take $100 for a share, and J % for the 
mte when brokerage is paid.] 

1. What is the market value of 200 shares of K Y. Central 
R. R. stock, at 97? 

If 1 share is wortli $97, 200 shares are worth 200 times $97. 

2. What will I have to pay for 200 shares of K Y. Central, at 
97, and brokerage on the same ? 

1 share will cost $97 + i per ceot of $100 (brokerage), or-$97.2& 
200 shares will cost 200 times $97.28. 

8. What will I realize on 200 shares of N. Y. Central sold at 
97, pver and above brokerage an4 cost of revenue stamp ? 

200 shares, at 97, fl940O.O0. 
Deduct brokerage, \ per eenl oil $20000, $50.<H>. 
** for stamps Icon 194 hundred dollars, 1»94. 
$50 -h $1.94 = $51.94» $19400 — $51.94 = 1984S.06. Ans. 

r 

4. What is the market valne of 100 shares of Mioiiigan Cen« 
tral, at a premium of SJ ^? Ans. $10350. 

6. What will 125 shares of Western Union Telegraph stock 
cost, at 30 j^ discount, with brokerage? Ans. $8761.25. 

6. What win be realised, over and above brokerage and cost 
of revenue stamp, on 500 shares, of $85 each, sold at a {H^emium 
of2i^? ^7M. $12748.72. 

7. Bought through a broker 100 sharea of Alton and Terre 
Haute at 81 j ; what do thej cost ? Ans. $3212.50. 

8. Sold Virginia 6^s to the amount of $20000, at a discount of 
30 ^ ; land 2000 three-dollar shares of a petroleum stock, at 45 ^ 
discount. No brokerage being paid, how much is realized f^om 
the sale ? Ans. $17300. 

9. Bought 50 shares of Ocean Bank ^tock at par, and sold, 
them at 105. What is the profit, brokerage beii^ pidd on each 
transaction, and tiie cost df revenue atamp being^ deducted ? . 

Find the profit on 1 share, by deduettng 6Qo. brokerage from $5, flie adVance in 
price. Multiply the profit on 1 share by the number of shores, and firom the prod- 
uct subtract the cost of stamp. 

10. What is the loss on 250 fifty-dollar shares, bought for 102 
and sold at 99}, taking brokerage and cost of stamp into account? 

11* 
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11. I bay tbrongh a broker 175 sbares of bank stock at 97i, 
and Bell tbem tbrougb the same at a premium of 4 % ; what is my 
profit ? 

12. If a person buys 40 fifty-dollar shares at 13 ^ above par, and 
sells them at lli^ below par, does he make or lose, and how 
much ? 

18. A person exchanges 150 shares of Erie at 60, for stock of 
a Quicksilver Go. at 25 ^ premiam. How many shares shonld he 
receive ? Ans, 72 shares. 

14. Bought eome stock at 92, sold it at 94}. Brokerage was 
paid on each transaction. The profit being $398. 11, how many 
shares were there ? 

Brokerage on 1 share $ .60. Cost of stamp on 1 share sold at 94^, $ .00945. $ .50 + 
1 .00945 = $ .50945k Profit on 1 share, $3.50 — $ .50945 = $1.99055. As many shares 
were sold as $1.99055 is contained times in $898.11. 

15. How much stock, at 10^ discount, can be bought for 
$4500, brokerage being left out of account ? Arts. 50 shares. 

What will 1 share cost, at 10 per cent discount ? 

How many shares, at that price, can be bought for $4500 f 

16. How much stock, at a premium of 3} ^, can be bought for 
$10350, brokerage being paid ? Ar^s. 100 shares. 

17. A merchant wishes to sell sufficient stock to realize $15000. 
The stock being at 75^, and brokerage i ^^ how many shares must 
he sell ? 

18. Bought 100 shares of I^assau Bank stock at 105. They 
were sold at a profit of $350, leaving brokerage out of account ; 
what premium did they bring ? Arts. 8 J ^ 

19. A broker receives $19100 to invest in Kentucky 6's, bro- 
kerage to be paid out of the amount sent. The stock stands at 
95^ ; how many thousand-dollar bonds can he buy, and what in- 
come will be received from them every year ? 

20. A company with a capital of $750000, having earned 
$22500, put aside $3750 as a surplus. What per cent, dividerd 
can they declare ? (See § 399.) Am. 2 J :'. 

21. In the above company, A holds $10000 worth of stock ; 
B, $20000 ; 0, $17500. What will their dividends respectively 
amount to ? Ans. A.% $250, &a 
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22. A railroad company having declared a dividend of 3^, 
how much will a person who holds 400 hfty-dollar shares receive ? 

23. A mining company, whose shares at par are $25, declare a 
dividend of 1 ^ every month. How much will a party who holds 
1000 shares receive in one year ? 

24. I hold $5000 worth of 6 ^ honds in a certain company; and 
50 shares of the capital stock. The company declare semi-annual 
dividends of 8 j ^ What is my yearly income from hoth ? 

In these Examples, the goyemment tax of fire per cent on dividends and in- 
terest accruing on all bonds (except those of the U. 8.) is left out of account. 

25. D bought 100 shares of stock at 84, and sold them at 87, re- 
ceiving meanwhile a dividend of 3 ^. What was his profit? 

26. A company with a capital of $10000000 have $200000 net 
earnings ; what dividend can they declare ? What dividend will 
a party receive who holds $10000 of their stock ? 

27. How much stock in the above company does a party hold, 
who receives a dividend of $10000 ? 

Dividend = Stock x Hcite. 
Hence, Stock = DMdend ■*- Rate. Bate = Dividend •«- Stock, 

28. What ^ dividend does a person get, who receives $350 and 
owns 50 shares of stock? 

29. When gold is at a premium of 29 ^^ what is $1000 in gold 
worth in currency ? 

$1 gold = $1.29 cnrrencj. $1000 gold = $1.29 x 1000 cnnencj. 

The bonks having suspended specie payments in 1861, gold and silver have 
since that time commanded a premium ; that is, $1 in gold or silver has been worth 
more than $1 in currency. 

30. When gold is at 129, how much gold will $1290 in cur- 
rency buy ? Am. $1290 -*- $1,29 = $1000. 

31. When gold is at 141, how much in current funds will 
$12000 in gold cost? 

32. When gold is at a premium of 25 ^, how much gold will 
$20000 in currency buy ? 

33. A lady holds $8000 worth of U. S. 5-20's ; what will she 
receive annually from these bonds in currency, if gold commands* 
a premium of 30 ^ ? (See § 402.) 

$8000 X .06 = $480 in gold. $480 x 1.80 =» $624 in currency. 
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84. What is the semi-annual income in currenoy from ^1^000 
worth of U. S. 6-20*8, when gold brings 133 ? 

85. What is the yearly income in cnrrcncgr from $10000 in 
U. S. 10-40*8, when gold is worth 126 2 Afu, (63QL 

86. What is the yearly income fr<Hn 120000 in U. S. 7-30*8 2 

87. What yearly income will one who subscribes for $10000 
of a seven per cent loan, at par, receive from it ? 

88. If a person inyeats $6245 in 6^ bonds, at 97, what will be 
his annual income from the investment? 

Eadi dollar of stock bonght costs 97c Hence, for f S^i5 can be bought as insoy 
dollars of stock as 97c. is contained times in $824& Tlum And the interest on the 
■mount boaght, at 6 per cent 

89. What income will be annually received from certain *J% 
bonds, boaght at 103, and costing $14420 9 Ans. $980. 

40. A person invests . $19600 in 10-40*6, at 98. What income 
in currency will he annually receive from the bonds purchased, 
if gold sells at 140 ? An^ $1400. 

41. When gold is worth 129, what half-yearly income in cur- 
rent funds will a person receive who invests $7540 in U. 8. 5-20*s, 
then selling at 104 ? Ang. $280. 575. 

42. When Missouri 6*s are at 75, what sum must be invested 
in them, to yield an annual income of $2700 ? 

stock required = Income ■*■ Bate. $2700 -i^ .06 s |4500a 

$46000 stock, at 75^ will cost $88750 Ana, Hepce the following rale *.— 

404. Rule. — To find what sum must be invested in 
bondsy selling at a given rate^ to secure a given income^ 

1 . Find the par value of the stock required^ by dividing 
the given annual income by the annual income ofi %l qf 
the stock, 

2. Multiply this par value by the market value of $1 
of the stock. 

43. How much must one invest in Brooklyn 6*s, at 90, to 
secure an annual income of $1500 ? An$. $22500. 

44. If I sell $10000 U. S. 6's, at 107, and with part of the pro- 
ceeds buy N. Y. Central 6*s, at 90, sufficient to yield $300 an- 
nually, how much will I have left ? Ans, $6200* 
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45. When U. S. 7^80*6 ord selling at 108, what sditi mtist be 
invested in them to yield $1460 a year?- What sxm ibtested in 
them will yield a 8emi*«nnTial income ^ 1109^0 ? 
' 46. When N. Carolina 6^b are 15^ b^w par, what will be 
the cost oif bonds «iffi<^nt to yield $1200 yearly ^ 
^ 47;. Holding a. large amoont of Erie B^ stoek, I wish to sell 
part of it and buy Tenneawe 6^8 -soffitsieiit to ^eldm^ $1^0 a 
year. Erie standing at 60, and Tennessee 6*8 at 90,' how many 
shares (^ Erie must I seff to make the change, leaving brokerage 
otrt; of account ? < . . jln#« 450 shares. 

48. What ^ income will a person rieiali^e on his investment, 
who buys 6 per cent, bonds at 961 

$1 of the stock yields 6c. and costs dAc. The (jiiestlon fherfeforo becomes, What 
pet cent* is 6c. <^96c ? Divide the percentage hj. the We, $j331. • 

.06 -*■ .96 = .062Sw Ana, 6i per cent Hence the following rule :— 

405. JluLB*— ^ jfind what % annual income is real- 
ized on an investment iip stocks at a given price^ 

J>ivide the annuxiL income of $1 hy the cost of %l of 
the stock, 

49. What^ income will be realised on 7^ bonds bought at 
91? At 98? At 1051 Fpraans.7^^. 

50. If I get an annual dividend of 7 ^ on stock that cost me 
70, what ^ do I receive on my investment? 

51. What ^ on the investment will a stock bought at 90 Jrield, 
if a dividend of S j^ is paid every ax months ? Aris. 6^, 

62. What ^' on his investment Will a persbn receive, who buys 
U. S. seven-thirties at 104 ? ' Ans. *l^^ <j(,. 

53. What 51^ on his; investment will a person receive, who buys 
U, S. 6's at 107, when gold stMids at 160 ? 

54. When U. S. 10-40's are at 97, aad gold is worth 125, what 
per cent.^ will an investment in these bonds yield 3 . 

65. A person defidring to make a permanent inv^tment, hed* 
tates between buying IJ« S. 7-30's at 103 and Kentucky 6's at 95. 
Which will pay him the blotter ^ on his invesUnent, and how 
much ? Aruh Seveu'-thirtieiS) \^ ^ 
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56. Which investment will pay the bettor j^nnd how ranch— 
6-20's at 104)^ or 10-40's at QTi ? 

57. A person having his money invested on bond and mort- 
gage, at 6^ calls it in, and bnys Michigan Central 8^6, at 110. 
How does his rate of income on the latter investment compare 
with what it was before ? An». 1-^ ^ better. 

58. Which is the best for permanent investment— 5^s at 75, 
6's at 85, or 7's at par ? 

59. A party investing in 5 per cent bonds realizes 8 ^ income 
on his investment. How did the bonds stand when he bought ? 

$1 of the bonds yields Qo. The qaestion therefore becomes, 5c is 8 per cent of 
what ? Divide the percentage by the rate, § 231 :— 

.05-4- .08 = .T5, cost of $1 of the bonds. 
.76 X 100 =s 70, cost of $100 of the bonds. An9. 7B. 

60. What mnst one bny a 7 ^ stock for, to realize an income 
of 8 ^ on his investment ? Ans, 87i. 

61. How mnch above par does an 8 ^ stock sell for, when it 
pays an interest of 7 ^ on the investment ? What must it sell for, 
to pay an interest of 9 5^ on the investment ? 

62. When gold stands at 130, what must a party buy 5-20's 
' for, to realize 7^ on his investment ? 

$1 of the bonds yields $ .06 in gold, or (.06 x 1.80) $ .078 in currency. Then pro- 
ceed as in Example SA. 

63. When gold is at 135, what must 10-40's sell for, to yield 
8 ^ interest on the investment ? Ans. 84|. 

64. What must gold sell for, that a party investing in 5-20's, 
at 105, may realize 8^ interest on his investment? 

$1 of 5-20*6 yields $ .06 in gold, and costs $1.05. 
Hence, % 281, .06 ■*■ 1.05 = .05|. The interest on the investment, in gold, is 
therefore 5^ ; and, to pay 8 per cent, in currency, gold mnst sell for as much as 5f is 
contained times in 8, or 1.40. Ant. 40 per cent, premium, or 140. 

65. What must gold sell for, that an investment in 10-40^s at 
97 may yield an interest of 7 ^ ? Ana. 135f . 

66. Which is the better investment, U. S. 5-20's at 104, gold 
standing at 125, or Virginia 6's at 70 — and how much ? 

67. If I sell 200 shares of stock at 49, paying brokerage, and 
invest the proceeds in 10-40's at 97i, what will be my annual in- 
oome when gold is 180 ? Ans, $650. 
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CHAPTER XXIV. 

BANKRUPTCY. 

I 

406. A Bankrupt is one who fails in business, or is 
unable to meet his obligations. Such a party is said to 
be insolvent 

The Assets of a bankrupt are the property in his hands. 
His Liabilities are his debts, or obligations. 

407. When a person becomes bankrupt, an Assignee 
is usually appointed, who takes possession of the assets, 
turns them into cash, and, after deducting his own 
charges, divides the net proceeds among the creditors 
in proportion to their claims. 

Example. — A merchant fails, owing A $3000, B $6250, 
C S800, and D $9950. His assets are $8650, and the ex- 
penses of settling $650. What can he pay on the dollar, 
and how much will each creditor receive ? 

Wc must first find the rate of dividend. The total of liabilities is the 
bMc; the net proceeds of the assets, the percentage. Dividing the per- 
centage by the base, § 321, we find the rate to be 40^, or 40 cents on 
the dollar. Each creditor's share is then found by multiplying his claim 
by this rate. 

Prove by finding whether the sum of the several dividends corresponds 
with the net proceeds to be divided. 

Liab's, a $3000 Assets, $8650 A $3000 x .40 = $1200 

B 6260 Expenses, 65Q B 6260 x .40 = 2600 

C 809 Net nro isOOO ^ ^^O x .40 = 820 

D 9960 Wetpro., fbuuu ^ 9960 x .40 = 8980 

Total. $20000 ' ^^^ Ra£T^7 ^"""^^^ ^«900 

408. Rule. — 1. Find the rate of dividendj by divid- 
ing the net proceeds of the assets by the total of liabilities, 

2. Find each creditor'^s dividend^ by multiplying his 
claim by this rate. 

406. What l8 ft Bankrupt? What is meant by the Assets of a bankrupt? By 
his Liabilities ?— 407. When a person becomes bankrupt, what is usually done? Go 
through the example, explaining the several steps and prooC — 409. Beeito the ml*. 
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1. A merchant beeomes inctalYent, owing A (375.60, B $1100, 
$4168.75, D $8725, and E $8630.75. His assets realize $11400, 
and the assignee's charge is $600. What is the rate of dividend, 
and what each creditor's share ? . Am, Bate, 60 ^. 

2. Harrison & Co. having faile49 their lia1;»ilities are found to 
be $71600. ' Their assets consist of goods that sell iot, $9815 ; 
debts ooUectible, $17005; house and Ipt, wortl^ $7250. The as- 
signee's charge is 5 ^ on the assets^ and other expenses amount to 
$146.60« What ^ can they pay* and how much will Ira Jones 
receive, to whom they owe $12500 ? Jjost am. $5625« 

3. S beeomes insolvent, owing $62000, and having $14200 
assets ; the eacpenses of settling are $560. How much can he 
pay on a dollar ? What is P's dividend o^ a claim of $1400 ? Q 
receives $275 ; what was his claim ? Lcist ans, $1250. 

4. A bankrupt settled with his creditors for 35c on a dollar* 
B received a dividend of $5075, and 5^ of that amount; w;hat 
were tlieir respective daiips? . ^n«E, C^s, $725. 

6. The assets of a bankrupt are $42000. He owes T $17000, W 
$24150, X $37140.75, Y $28000.50, and Z $10708.75. Y becomes 
assignee, and receives 4j^ on the assets for his services; the other 
expenses of settling are $1320. What is each creditor's share— 
Y's to include his percentage as asngnee? An$, Y% $11013.50. 



CHAPTER XXV. 

INSURANCE. 

• » • 

409k IxunizaJDioe is a contract by which, in considera- 
tiou of a certain sum paid, one party s^grees to secure 
another against loss or risk. 

410. There are different kinds of Insurance: — 
Fire Insurance secures against loss or damage by fire; 
Marine Insurance, against the dangers of navigatiouj 
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Accident Insurance, against casualties to travellers and 
others. Health Insurance secured a weekly allowance 
during sickness. Life Insurance secures a certain sum, 
on the death of the insured, to some party named in the 
contract. 

411. The IFiiderwriter is the insurer, — ^the person or 
company that takes the risk. 

The Poliey is the written contract. 

The Premium is the sum paid the underwriter for 
taking the risk. In the case of Fire and Marine Insur- 
ance, it is reckoned at a certain ^ on the sum insured. 

412. ^G nite is sometimes given at so many cents on $100, in 
stead of on $1. In that case, be carefnl to write the decimal properly. 
20 cents on $1 is written .2 ; on $100, .002. 46c. on |1 is .46 ; on |100, 

.0046. 

Insurance is nsuaUy effected with companies. Some companies, to 
guard against fraud, will not insure to the fuU value of the property. 
Different rates are charged, acQording to the risk. In ease of loss, the 
underwriters may dther r^lace the property or pay its value. Only the 
amount of actual loss can be recovered. 

413. The principles of Percentage apply to Insurance 
(Fire and Marine). The sum insured is the ba4ie; th« 
premium is the percentage, reckoned at a certain rate. 
Hence, according to § 321, the following 

Rules.' — ^L To find the premium^ mvMiply the srnn in- 
sured by the rate. 

n. To find the rate, divide the premium by the sum in- 
sured. 

m. To find the sum insured, divide the premium fiy 
the rate. 

BXAMPLES POB PBAOTIOE. 

1. Insured a house for $10000, and famitore for $5000, at the 
rate of 80c. on $100; $1 heing paid for the policy and sunrey, 
what does tiie insurance cost ? Am. $46. 

409. What is Insnranoe ?— 410. Name the diffennt kinds of InBurance, and state 
against what each secnres the insured. — 411. What is meant by an Underwriter ? 
What is the Policy? What is the Premium ?— 412. What caution is ^Tcn as to 
writing the rate? How do some compuiies try to guard against fraud? In case 
of loss, what may the underwriters do ?— 418. Bedte the rules. 



258 EXAMPLES FOB PBACnCE. 

2. At i of 1 ^, what is the premiam on $8000 ? On $7250 ? 
"^t f ^, what is the premium on $2200 ? First ans, $40. 

8. A factory and its contents, worth $72000, are insured for 
i of their yalne, at 8^ per cent. The whole is oonsnmed. How 
much will the owner receive, and what will be the actual loss to 
the underwriters ? Last ana. $46400. 

The actual loss is the Bom they have to pay, leas the premium. 

4. A merchant insures 1200 bar. of flour, worth $8 a barrel, 
for their full value, at i^. A fire occurring, only 450 barrels are 
saved. What premium does the merchant pay, how much will 
he receive from the company, and what will be their actual 
loss? Second am, iQOOO. 

5. A vessel valued at $90000, and its cargo worth $55000, are 
insured for half their value, at 2J^. "What is the premium, in- 
dudiog $1 for policy ? 

6. Insured $9000 worth of goods for } of their value, at f ^, 
They were damaged by fire to the extent of $1250. What was 
the premium, how much did the underwriters pay the insurer, and 
what was their actual loss ? Last ana. $1212.50. 

7. The premium on a house, at i of 1 ^, cost me $20 ; what was 
the sum insured ? (See Rule III., § 418.) Ana. $6000. 

8. Pwd for insuriog a hotel for i of its value, $151. The rate 
being 75c. on $100, and the policy costing $1, what was the hotel 
worth? Ana. $30000. 

As the policy cost f 1, the premiam was $151 — $1, or $160. 75c. on $100 = .0075^ 
rate. Apply Bale III., to find the sum insored, and this will be | of the valae of 
the hoteL 

'9. Paid $18 for insuring $9000; what was the rate? (See 
Rule IL, § 413.) Ana. | of 1 per cent. 

10. Paid $400 for insuring a fjEictory, worth $48000, for f of its 
value ; what was the rate ? 

11. An underwriter agrees to insure a hotel, worth $24000, 
for a sufficient sum to cover its value and the premium. The 
rate being 1 ^, for how much must he insure it ? 

Analogous to Example 2, $ 828. As the rate is 1 per cent of the snm to be in- 
sured, the valae of the hotel, $24000, most be 99 per cent of this sum. Then by 
Sole IIL, S 821, $24000 •«- .99 = $24242.42 Ana. 
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12. For how much must a schooner be insured, to cover its 
ralue, $15000, and the premium, the rate being 1^^ ? What will 
the premium amount to ? Last ans, $228.43. 

18. Paid for insuring the full value of a ship and cargo, at 1 ^, 
$450. If the cargo was worth half as much as the ship, what 
was the value of the ship ? 

414. Accident Insubance. — ^Tnsurance against acci- 
dents is effected by paying (in advance) an annual pre- 
mium, in consideration of which the underwriters give 
the insured a certain allowance per week in case he is 
disabled by an accident, or pay his heirs a specified sum 
if he is killed. * 

14. A party paying $12 premium annually, in the third year 
for which he insures, is disabled by an accident for 13 weeks, 
during which time he receives $10 a week. How much more 
does he receive than he paid for premiums ? Ans. $94. 

15. A person who has paid five annual premiums of $30 each, 
is killed by an accident. His family receive $5000. Not reckon- 
ing interest, what is the loss to the underwriters ? 

16. A railroad conductor insures for $60 a year, his weekly 
compensation in case of a disabling accident to be $50. In the 
tenth year, he is laid up by an accident for 4 weeks ; does he gain 
or lose by insuring, and how much, leaving interest out of ac- 
count ? Ana, Loses $400. 

416, — ^LiFE Insueance. — ^Life Insurance is effected by 
paying (in advance) an annual premium during life or for 
a term of years, in consideration of which the underwriters, 
on the death of the insured, pay a certain sum to his heirs 
or some party named in the policy. 

416. The rates of life insurance depend on the age at 
which one begins to insure, and are fixed at a certain sum 
on every $100 or $1000 insured. They differ but little in 
different companies, being based on the Expectation of 

414. How is Accident Instirancc effected ? — 115. How is Life Insurance effected ? 
-416, On what do its rates depend ? How are they fixed ? On what are they based? 
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Life, — ^that is, the average number of years that persons 
at di&rent ages live, as shown by statistics* 

417. Rule. — To find the premium in life insurance^ 
multiply the premium an $100 or $1000 Jy the number 
of hundred or thousand dollars insured. 

17. What annual preminm must a person, aged 80 when he 
begins to insure, pay for a life policy of $5000, the rate being 
$2.3023 on $100 ? Ans. $115.12. 

18. At the age of 40, a gentleman insures his life for $3000, 
payment of premiums to cease in ten years. The rate is $5T.959 
on $1000. If he dies at 55, how much more will his family re- 
ceive than he paid for premiums ? Ans. $1261.20. 

19. On his 40th birth-day, a clergyman insures his life for 
$6000, payment of premiums to cease when he is 65. The rateis 
$35.12 on $1000. If he dies aged 45 years 1 month, how much 
more than the premiums paid will his heirs receive ? 

Ans. $4735.68. 

20. A fanner insured his life for $1750^ at the rate of $3.66 
on $100. Just 9 months afterwards he died. Taking Inters on 
the premium (at 6f) into account, how much was gained l^ in- 
suring? Ans. $1683.07. 



CHAPTER XXyi. 

TAXES. 

418. A Tax is a snm assessed on the person^ property, 
or income qf an individual, for the support of government. 

When assessed on the person, it is called a Poll-tax, 
and is a uniform sum on each male citizen, except such as 
may he exempted by law. 

When assessed on the property, it is called a Property- 
tax, and is reckoned at a certain rate on the estimated 
value. 

41T. Bedte the rale for finding the preminm in life insnranoe.— Cia What if a 
Tax ? Name and define the three kinds ef taxes. 
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When assessed on the incpme, it is called an Income- 
tax, and is computed at a certain ^. 

41ft Taxable property is either Real or Personal. 
Beal Estate is fixed property ; as, lands, houses. 
Personal Property is that which is movable ; as, cash, 
notes, ships, furniture, cattle, ifcc. 

420. An Assessor is ah officer appointed to estimate 
the value of property and tax it in proportion. 

421. Assessment op Taxes. — ^In assessing a property- 
tax, an Inventory, or list, of all the taxable property, real 
and personal, with its estimated value, must first be made 
out. If there is, besides, a poll-tax, a list of polls (that is, 
of persons liable to said tax) must also be drawn up. The 
pou-tax having been fixed, the rate of propeHy-tax must 
then be found, and lastly each man's tax. 

Ex. 1. — ^A tax of $6402 is to be raised in a certain town, 
containing 480 polls, which are assessed $1 each. The real 
estate of said town is valued at $878500, the personal prop- 
erty at $108500. What will be the rate on $1, — and what 
will be A's tax, who pays for 4 polls, and whose real estate 
is inventoried at $5500, bis personal property at $1250 ? 

$878500 + $108500 = $987000, total taxable property. 

$1 X 480 = $480, total poll-tax, 

$6402 — $480 = $5922, property-tax to be assessed. 

By Rule IL, § 321, $5922 -^ 987000 = .006, rate. 

$5500 + $1250 = $6750, A's taxable property. 

$6750 X .006 = $40.50, A's property-tax. 

$1 X 4 == $4, A's poll-tax. 

$40.50 -h $4 = $44.50, total As tax. 

422. Rule. — 1. To find tJie rate of property-tax^ divide 
the sum to he raised^ less the amount assessed on poUs^-hy 
the valtie of the taxable property^ real and personal. 

419. How many Unds of taxable property are there ? What is Beal Estate 1 
What is Personal Property ?-420. What is the business of an Assessor?— 421. In 
assessing a property-tax, what must first be made out ? If there Is, besides, a poll- 
tax, what most be done ? What are the next steps ? Go through the given ex- 
ample, ezplaiidng the stepa.«-422. Becite the rule. If there is no poll-tax, what 
mast be done f 
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2. To find each marCa tax, multiply his taxable prop- 
triy by the rate^ and to the product add his poU4ax, 

If there is no poll-tax, the whole amount to be raised must be divided 
by the vidue of the taxable property. 

423* ^ ^^® given amount to be raised does not include the expense 
of collecting, the whole sum needed, including this expense, must first be 
found, by dividing the given amount by %\ diminished by the rate %to be 
paid for eoUeeHng. 

Thus, in Example 1, let the expense of collecting, 2^ %^ not be in- 
cluded in the t^02 named ; then, as %\ raised would net but % .975, 
there would have to be raised as many times $1 as $ .975 is contained 
times in $6402. In other words, we should have to divide t<^02 by $1 
diminished by .026, the rate paid for collecting. 

424. After finding the rate as above, assessors usually 
construct a Table, fh>m which, by adding the amounts 
standing opposite to the thousands, hundreds, tens, and 
units of any given sum, they can readily determine the 
tax it must bear — ^more readily, as a general thing, than 
by multiplying by the rate. 





Assessor's 


Tod>le 


for a 


rate of .006. 




*1 


t.006 


$10 


$.06 


$100 


10.60 


$1000 


$6. 


2 


.012 


20 


.12 


200 


1.20 


2000 


12. 


8 


.018 


80 


.18 


800 


1.80 


8000 


18. 


4 


.024 


40 


.24 


400 


2.40 


4000 


24. 


5 


.080 


60 


.80 


500 


8.00 


5000 


80. 


6 


.036 


60 


.86 


600 


8.60 


6000 


86. 


7 


.042 


70 


.42 


700 


4.20 


7000 


42. 


8 


.048 


80 


.48 


800 


4.80 


8000 


48. 


9 


.054 


90 


.54 


900 


5.40 


9000 


64. 



2. Find by the Table what tax B must pay on $7560. 



Opposite $7000 we find $42.00 
" 500 " " 8.00 

« 60 " " 0.36 



Total for $7560, $45.86 Ane. 

3, What is C's tax on $425, and 3 polls, at $1 each ? 
D's, on $900 real estate, $650 personal property ? 
E*s, on $2820 real estate, $710 personal, 1 poll ? 

428. If the ^ven amonnt to be raised does not include the expense of collecting, 
how noiast we proceed f Illastnte this in the ease of Ex. 1.— 424. After finding the 
rate as abo?«, what do assessors usually construct f Show how the Table is used. 
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4. The people of a certain town have to raise a tax of $4656, 
besides the expense of collecting, which is 3 ^ (see § 423). The 
inventory shows real estate valued at $401250, and personal prop- 
erty at $98750. There are 400 polls, assessed at 76c. each. 
. Find the rate on $1, draw out a Table like that on p. 262, and 
from it determine the tax of the following parties : — 

G, who pays on $3460 and 2 polls. Ans. $32.64 

H, on $1975 and 4 polls. 

I, on $2000 real, $800 personal, and 3 polls. 

J, on $1750 real, $640 personal, and 1 poll. 

4S6. National Inoomb Tax. — By Act of Congress, 
a tax for the National Government is laid on incomes, as 
follows ; 2^ ^ on net profits of business or other annual 
income in excess of $2000, amounts paid for taxes, inter- 
est, house-rent, and ordinary repairs, being first deducted. 

Ex. 5. — ^Find K's income tax for 1870; his income is 
$7420, his rent $700, and he has paid within the year $70 
interest and $150 for taxes. 

Income, |Y420 

Amount exempted,' . . . $2000 

Rent, '^00 

Interest, 70 

Taxes, 150 2920 

Taxable income, $4500 
$4500 X .025 = $112.50 Ans. 

6. What is M's tax on an income of $6542, he having paid 
within the year $130 for municipal and $170 for national tax, 
and $50 for repairs ? Atis, $104.80. 

7. N's gross receipts for the year are $27600, 20^ of which 
he finds to be profit. He owes $10000, on which he pays 7 ^ 
interest annually. He has paid $500 for rent, and $120 for 
taxes, during the year. How much income tax must he pay ? 

Ana, $55. 

8. What is the tax on an income of $17500, $840 having been 
paid for interest within the year ? Ana, $366.50. 

425. What is the rate of income tax imposed by the National Goyemment i 
What exemptions are allowed ? 
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CHAPTER XXVII. 

DITTIES, 

« 

4S!6. Boiler or Ciutoins, are taxes on goods imported 
from foreign countries, levied for the support of tke "Nan 
tional Government. 

427. A Costom-lioiue is an office established hj gov- 
ernment for the collection of duties. A port containing 
a custom-house is called a Port of Entry. 

428. Duties are either Specific or Ad valorem. 

A Specific Duty is a fixed sum imposed on each ton, 
pound, yard, gallon, &c., of an imported article, without 
regard to its cost. 

An Ad valorem Duty is a percentage on the cost of an 
imported article in the country from which it was brought. 
Ad valorem means on the valtie, 

429. An Invoice is a statement in detail of goods ship- 
ped, their measure or weight, and cost in the currency of 
the country from which they were brought. 

430. Before computing duties, certain Allowances, or 
Deductions, are made : — 

Tare is an allowance for the wfeight of the box, cask, 
&c., containing the goods ; Leakage, for waste of liquids 
imported in casks ; Breakage, for loss of liquids imported 
in bottles. 

Tare is estimated either at the rate specified in the invoice aoco^lpa- 
nying tiie goods, or according to rates adopted by Act of Congress, 
differing for different articles. 

For Leakage 2^ is allowed; for Breakage, 10^ on beer, ale, and 
porter, in bottles; 5 ^ on o^er liqidds,^-a dozen ** quart" bottles being 
estimated to contain 2| gallons. 

426. What are Duties, or CuBtoms ?— 427. Wbat is a Castom-houBe ? What is a 
Port of Entry?— 428. Name the two Unds of duties. What is a Specific Datj? 
What is an Ad yalorem Duty ?— 429. What is an Invoiced— 43a Name and define 
the allowances made before compating specific dnties. How is Tare estimated? 
How much is allowed for Leakage ? How much for Breakage f 
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In Btead of computing by these fixed rates, the weight of the box, 
&c., and the amount lost by leakage and breakage, pxq sometimes ascer- 
tained by actual trial and allowed for accordingly. 

In these allowances, reject a fraction less than ^ ; reckon -^ or mor^ 
as 1.— In custom-house computatiouis, allow 112 lb. to H ewL . 

431. Oross Weight is the weight of goods, together 
with that of the box, cask, bag, &c:, containing them. ' 

Net Weight is the weight of goods after allowances 
have been deducted^ 

432. Rules. — ^I. To find a specific duty^ deduct aUow- 
ances, and midtiply the number of tons, pounds^ yards^ 
gallons^ &c,^ remaining^ by the duty on one ton^ pound^ 
yard^ gallon, &c, 

n. To find an ad valorem duty^ midtiply the invoice- 
value of the goods by the given rate. 

Duties are required to be paid in gold. 

EXAMPLES FOB PEAOTIOa. 

1. What is the dtity on a lot of silks, costing ia our cnrrency 
|14056, at 60^ ? "When gold is at a premium of 40^, what sum 
in currency will pay said duty f Last ans^ <1 1807.04. 

2. Imported 75 cask^ of raisins, weighing 112 lb. each. The 
tare being 12 ^, and the duty 6 cents a pound, what is the duty on 
the whole in gold ? When gold 5s at 180, what sum in currency 
will pay it ? LasP ata. $480.48. 

8. Beqxnred the doty on 42 barrels of spirits of turpentine^ 
containing 81 gallons each, leakage being allowed, and the rate 
being 30 cents per gol. Ans, $882.80. 

4. At 40 ^ ad valorem, what is the duty on 846 lb* of sewing- 
silk, bought for $12 a pound ? 

5. What is the duty on G casks of claret, holding 48 gal. each, 
iuvoiced at $1 a gal., allowing for leakage, the rate being 50c. a 
gallon and 26 ^ ad valorem ? Am, $189.75. 

• 

IIow are these allowaiices Bometimes determined? How many ponnds are al- 
lowed to 1 cwU, In enstom-hotieo oompatatlons ?«<431. Wliat la Gross Weight? 
What Is Net Weight ?— 482. Eeolte the rules. 

12 
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6. The daty on tea being 15 cents a pound, what must be paid 
on 175 chests^ each weighing 60 lb., a tare of 6 lb. being allowed 
on each chest ? 

7. What is the duty on 12 cases of brandy, containing 1 dozen 
bottles each, the usoal allowance being made for breakage, and 
the rate being $2 a gal. ? Am. $62. 

8. At 3 cents a pound, what is the duty on 50 bags of coffee, 
averaging 100 lb. gross weight, tare 2 ^ ? 

9. A merchant imported 10 hhd. of sugar averaging 1185 lb., 
and 8 hhd. of molasses holding 63 gal. each. A tare of 12)^ 5^ is 
allowed on the sugar, and leakage on the molasses. What is the 
duty on the whole, the rate on the sugar being 2fc. a lb., and on 
the molasses 5c. a gal.? Am. $309.85. 



CHAPTER XXVIII. 

EQUATION OF PAYMENTS. 

433. Equation of Payments is the process of finding 
when two or more sums due at different times may be 
paid at once, without loss to debtor or creditor. The 
time for such payment is called the Equated Time. 

Ex. 1. — ^A owes B $1000, of which $100 is due in 2 
months, $250 in 4 mo., $350 in 6 mo., and $300 in 9 mo. 
If A pays the whole sum at one time, how long a credit 
should he have? 

The use of $100 for 2 mo. = use of %l for 100 x 2, or 200 ma 

" " " |260 for 4 mo. =: " " %l " 250 x 4, or 1000 mo. 

" " " $360 for 6 mo. = " " $1 " 850 x 6, or 2100 mo. 

" ** " $300 for 9 mo. = " " $1 " 300 x 9, or 2*700 mo. 

Hence A is entitled to the use of 1000 ) 6000 mo. 

$1 for 6000 mo., or $1000 for uIjw. 6 mo. 

TX)W of that time, or 6 mo. 

438. What js Equation of Payments ? What is meant by the Equated Time ? 
Go through Ex. 1. 
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434. Rule. — To equate two or more payments, multi- 
ply each payment by its time^ and divide the sum of the 
products by the sum 0/ the payments. 

The times of the several payments must be in the same denominft- 
tion, and this will be the denomination of the answer. 

Less, than ^ day in the answer is rejected ; ^ day or more counta^s 1. 

435. If the date is required, reckon the equated time forward from 

the given date, 

Ex. 2. — July 9, 1866, C becomes indebted to D for' a 
certain sum ; -| is to be paid in 6 months, |^ in 8 mo., and 
the rest in 12 mo. At what date may he equitably pay 
the whole ? 

i X 6 = 2 

Use the fractions representing the amounts i X 8 = 2 
as in Ex. 1. The equated time being 9 months, ^ x 12 = 5 
payment should be made 9 months from July 9, 1 ^ 9 

1866,--that is, April 9, 1867. 5 ^ 

EXAMPLES FOB PBAOTIOE. 

1. A merchant has the following sums due from a cnfitomer : 
$300 in 2 mo., $800 in 5 mo., and $400 in ID mo. Find the 
equated time. Ans, 5 mo. 22 da. 

2. E owes F $1200, $200 of it payable in 2 ma, $400 in 5 mo., 
and tho rest in 8 mo. What is the equated time ? 

8. A trader bought goods, Aug. 1, 1866, to the amount of 
$2400 : for i of the bill he was to pay cash ; i of it he bought on 
6 months' credit, and the^rest on 10 months. On what day may 
he equitably pay the whole? Ans, Feb. 6, 1867. 

The caah payment most b«- added with the others, but its ) 1 w n n 

product is 0. f t ^ u — u 

4. One person owes another a certain sum, ^ of which is due 
in 8^ mo., i in 4^ mo., i in 5 mo., and the balance in 8 mo. What 
is the equated time ? Ans. 6 mo. 7 da. 

5. Jan. 1st, I owe a friend $100 cash ; $150, payable Feb. 5 ; 
and $300, payable April 10. It being leap year, on what day 
may I fairly pay the whole at once ? Ans. Mar. 6. 

The Table on p. 166 will assist in finding the number of days. 
4S1. Reoite tho rule.— 485. If the date is required, what must be done ? 



268 EQUATION OP PAYMENTS. 

6. Equate the following payments : $400 due in 15 days, $600 
in 20 days ; $1000 in 60 days ; $350 in 90 days. 

7. A farmer, on the 1st of March, bought some land for $1000. 
He agreed to pay $250 easli ; $250 on the 8d of the following May ; 
$250, July 4 ; and $250, Sept. 15. He prefers paying the whole 
at once ; when should it be ? ^ns, June 6. 

Ex. 8. — Suppose $700 to be due in 6 mo. At the ex- 
piration of 3 mo., $100 is paid on account ; and at the 
end of 6 mo., $300. How long after the six months ex- 
pire should the balance be allowed to stand, in considera- 
tion of these prepayments ? 

On the principle applied in Ex. 1, tho 100 X 3 = 300 

creditor gets the use of what is equiva- 300 x 1 = 800 

lent to |1 for 600 mo. ; the debtor is, there- ^aH aaO 

fore, also entitled to the nse of $1 for *"" _ ");" 

600 mo., OP $300 (the balance) for 3k of ..J^P^^^ 2 mo Ans 

600 mo., or 2 mo. ^^^ -;r 300 — J mo. ^ns. 

436. Rule. — When partial payments have been made 
on a debt before it is due^ to find how long the balance 
should remairi unpaid^ muUiply^ ea^h payment by the 
time it ttnzs made before falling due^ and divide the sum 
of these prodticts by the balance. 

9. A person owes $1000, due in 12 mo. At the end of 3 mo. 
he pays $100, and one month afterwards $100. How long be- 
yond the 12 mo. should the balance stand ? Ans. 2 mo. 4 da. 

10. $1496.41 is due in 90 days. 84 days before it falls due, 
$500 is paid, and 52 days after the first payment $602.50. How 
long after the 90 days, before the balance of the debt should be 
paid ? Am. 118 days. 

11. A lent B $200 for 8 months, and on another occasion 
$300 for 6 months. How long should B lend A $800, to balance 
these favors ? Ans, 4i mo. 

12. A credit of 6 mo. on $500, one of 4 mo. on $1000, and one 
of 8 mo. on $400, are equivalent to a credit on how many dollars 
for 12 mo. ? Am. $850. 

Analyze Ex. a— 486. Bedte the rule for finding how long a balance should 
stand, when partial payments have 1)een made on a deht before it is due. 
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13. T. Hoe buys goods of G. A, Rand, as follows : — 

1. May 1, bill of $600, on 3 mo. credit. 

2. May 15, " " $800, " 4 mo. " 

3. June 1, " " $500, " 6 mo. " 

4. June 9, " " $900, for cash. 

Rand agrees to take Hoe's note for the whole, for 30 
days, with interest. When should the note be dated ? 

Here the tenns of credit begin at different dates. We must first find 
when each bill falls due, by reckoning forward from its date the term of 
credit 

Term of credit. Due, PayH. Da/ye, ProdneL 

1. 3 mo. from May 1, Aug. 1, $600 x 63 = 31800 

2. 4 mo. from May 15, Sept 15, $800 x 98 = '^8400 
8. 6 mo. from June 1, Dec. 1, 1600 x 116 = 87500 
4. Cash payment, June 9, |900 x = 

$2800 197700 

197700 -^.2800 = 70iJ. 
Equated Time, 71 days. 

Since there is no uniform date to reckon from, as in the fonner ex" 
amples, we take the earliest date on which a payment falls due, June 9, 
and find the number of days from that time to the date when each pay- 
ment falls due, writing it opposite the payment it belongs to, as in the 
4th column above. Then finding the products and dividing as before, 
we get 71 days for the equated time, which must be reckoned forward 
from the standard date, June 9. 

21 days remaining in June. 
31 " in July. 

71 —^ = 19. Am, August 19. 
Wo might have assumed the latest date at which a payment fell due, 
Dec. 1, as a standard, proceeded as above, and reckoned the equated time 
so found back from that date. The result would have been the same. 
The operation may always thus be proved. 

437. Rule. — To eqitate payments when the terms of 
credit "begin at different times^find the dates when the 
several payments become due. From the earliest of these 
dateSy as a standard, reckon the number of days to each 
of the others. Then find the equated time as before^ § 434, 
and reckon it forward from the standard date. 

Explain Ex. 13. How does this differ from the preceding examples ? Why do 
we oftame the earliest date as a standard ? What other date might havo been as- 
sumed ? now may the operation be proved ?— 487. Becite the rale for eqnatiog pay 
ments, when the terms of oredit begin at different times. • 
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We may shorten the multiplication, without materially affecting the 
result, by rejecting less than 50 cents in any payment, and calling 60 
cents or over, |1. 

14. Bought goods of Parsons & Co., on different terms of 
credit, to the following amounts : March 6, $275.50, on 30 days ; 
March 81, $560, on 3 months; April 10, $820.10, on 60 days; 
May 3, $515, on 4 months ; May 9, $1225.40, on 6 months. At 
what date may the whole be discharged at once ? Ans. Aug. 14. 

15. Uarvey Bolton is indebted to a sUk-honse for goods bought, 
as follows : — June 1, $842, on 6 months ; June 2, $1500, on 4 
months ; June 8, $1875.75, on 3 months ; June 4, $400, on 6 
months ; June 5, $750, cash. In stead of paying the items sepa- 
rately when due, Bolton gives his note, without interest, for the 
whole ; for how much should his note be drawn, and when should 
it mature ? Last ans, Sept. 19. 

16. Cranston & Miner have sold goods to Henry S. Owens, as 
follows :— Nov. 1, 1865, on 6 months, $1200 ; Nov. 5, on 4 mo., 
$800; Nov. 30, on 3 mo., $440.96; Dec. 3, on 90 days, $650; 
Dec. 10, on 2 mo., $1120.25; Dec. 24, on 6 mo., $347. Owens 
proposes to discharge the whole at one payment ; when should it 
be made ? Ans. March 22, 1866. 

17. Sold a customer the following goods: Aug. 2, 2 dozen 
overcoats, @, $25 each, on 60 days* credit ; Aug. 4, 6 dozen boys* 
sacks, @, $8.50, and 12 dozen boys' pants, @, $5, on 90 days ; Aug. 
5, 4 dozen cassimere pants, (g^ $12, on 90 days ; Aug. 6, 6 dozen 
vests, @ $8.25, on 4 months. When should a note for the whole 
amount, without interest, mature ? Ans, Oct. 29. 

ATeraglnsr Accounts. 

438. An Aoconnt is a statement of mercantile transac- 
tions, its left side (marked I>r.) being appropriated to 
debits, and its right side (marked Or.) to credits. The 
difference between the sum of the debits and that of the 
credits is the Balance of the Account. 

488. Whiit is an Aocoiint ? What is meant hy the Balance of an Acooont ? 



AVEBAGING ACCOUNTS, 



2'n 



439. Averaging an Account is the process of finding 
the equitable time for the payment of the balance. 

Those accounts only need averaging, in which items occur bearing 
I nterest from their date, or from the expiration of their terms of credit 

440. Finding the Cash Balance of an account is find- 
ing what sum will balance the account at any given time, 
interest being allowed on the several items. 

Ex. 1. — ^Average the folio wii;g account, supposed to 
be taken from the Ledger of Stephen Stewart : — 



Dt, 



Moses T. Mabsh. 



Cr. 



1866 

May 8 
" 12 
" 15 

June 1 



To Merchandise 



tt « 



$900 
850 
610 
400 



1866 

Apr. 3 
** 10 

May 16. 



By Merchandise 



t4 « 

u u 

« Cash 



$200 
400 
500 
460 



Marsh owes Stewart $1210, as is found by balancing the account 
When is it equitably due ? Or, U' Stewart gives his note for the balance, 
when should it be dated ? 

Take the earliest date on either side of the account, April 3, as the 
standard. Then, according to the principle already explained, the inter- 
est on all the debits from this standard date to the times they severally 
fall due would equal the interest of $1 for 113870 days (see operation 
below) ; that on the credits would equal the interest of $1 for 28700 
days. There is, therefore, an excess of interest in favor of the debits, 
equal to the interest of $1 for 86170 days — or of $1210 (the balance of 
account, on the debit side) for jy^ny o^ 86170 days, or 70 days. Hence 
Marsh is entitled to retain the balance he owes, till the expiration of 70 
days from the standard date, April 8,— or June 12. 

Debits, 900 x 86 = 81600 Credits, 200 x = 

860 X 89 = 88150 400 x 7 = 2800 

610 X 42 = 26620 500 x 14 = 7000 

400 X 59 = 23600 460 x 42 = 18900 



2760 
1550 

Balance, 1210) 



113870 
28700 



1660 



28700 



85170 Excess of debit products. 

Date, June 12. Am, 



Averaged time, 70 days. 
Had the excess of interest and the balance of account stood on oppo- 
tile sides, we should have had to count the 70 days b(tek from the stand- 
ard date. 

489. What is Ayeraglng an Acconnt? What aooonnts need averaging 7—440. 
What is meant by finding the Cash Balance of an account ? Explain Ex. 1. Under 
what circumstances would we have liad to count the TO days IkzcJc? 



/ 



,tt 



Debits. 


• 




Due Aug. '8, $900 x ' 65 = 
** Aug. .12^ 860 X 89 = 
" Aug. 15, 610 X 92 = 
" Sept 1, 400 X 109 = 


76800 
76660 
66120 
4d600 


Du 

u 
u 



il2 FINDING TUJB: CASH BALANCE. 

441 1 ^ A ct'edit were allowed on each of the merchandise items, wo 
fihoi3d have found when each item became due, and used those dates in 
stead of the dates of the transactions. Thus :~- 

Ex. 2. — Average the acoount presented in Ex. 1, allow- 
ing each merchandise item a credit of 3 months. 

Find when each item fklls due. Ma^ 15 is the standard date^ 

Cbedits. 

Due July 8, |@00 x 49 = 9800 

July 10, 400 X 66 = 22400 

July 17, 600 X 68 = 81600 

May 16 , 460 x = 

2760 261870 1660 63700 

1550 68700 

Balance, 1210) 188170 . Excess of debit products. 

Averaged tune, 166 days. rDate, Oct 18. -4n«. 

r 442. Cash Balance. — What is the cash balance of 
the account presented in Ex. 1^, di^e Aug. 20, allowing 3 
months' credit on each merchandise item^ and interest 
at 6 ;j^ ? 

We have just found, in Ex. 2, that the balance of $1210 is due Oct. 
18. The cash balance on August 20th is therefore the present worth of 
$1210, due Oct. 18,— that is in 1 mo. 28 days. , This, by § 378, is found 
to be $1198.42. Ans, ^ 

Had tl^e rav^ date of settlement fallen t^/ter the averaged date» Oct. 
iSy we should have added interest to $1210 for the interval. 
• With Interest T^blea, which accountant^ universally use, the second 
me^od given 19 the rule below will be found the more convenient 
V From the above exiamplea we derive the following rules :t~ 

443. Rules. — 1. To w^eragt an ixecount, take the eai^ 
liest date o^ either side as a standard^ and muLtipl'j^ each 
item by the nunAer of days bet(toeen the time when it falls 
dice and the standard date. Divide the difference between 
the sum of the debit and that of the credit products by the 
balance of the account, Thfi quotient will be the averaged 
time. Meckon this forward from the standard date, if 
the access of products is on the same side withth^ balance 

of account / if not^ backwards . 

— — ^ — . . I »■ «.,.„, 

441. What most we da when a credit is allowed on the merchandise items ? 
Ek^lain Ex, S;— 442. How may we find the cash balance of the a^connt presented in 
Ex. 1, doe Aog. SO ?'^^443^ fiecito tbo cnW for Avera^^ an acconnt. For finding th« 
cash balance. 
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II. To find the cash balance^ average the accounty and^ 
if the given date of settlement falls before the avei*aged 
time, find the present worth of the balance of account for 
the interval; if after ^ add interest for the interval. 

Or, find the interest on each item from the date it falls 
due to the time of settlement ; write it on the same side 
of the account as its item, if the item faHs due before the 
date of settlement, — if not, on the opposite side. Find the 
balance of interest, and add it to the balance of the ac- 
count if the two balances stand on the same side; if not, 
subtract it. 

3. Average, and find cash balance Mar. 1, 1866, at ^^. 

Dr, Reuben Thompson. Cr. 



1866 

Jan. 2 

Feb. 6 

" 8 

" 10 



To Cash 

** Merch., CO da. 
" Merch., 3 mo. 
" Merch., 60 da. 





1866 


$1200 


Jan. 10 


1400 


" 18 


1500 


Feb. 2 


2000 


" 6 



ByMereh., 4 mo. 
" Merch., 6 mo. 
" Merch., 3 mo. 
" Merch., 6 mo. 



$1000 
1160 
1250 
1800 



J j Balance of acct., $1390, due June 28, 1865. 
•^"** ( Cash balance, March 1, 1866, $1467.08. 



4. Average, and find cash "balance Jan. 1, 1866, at 6^. 
Dr. Albert B. Conner. Cr. 



1865 

Sept. 8 

" 20 

Oct. 12 

Nov. 1 

" 10 


To Merch., 8 mo. 
" Merch., 4 mo. 
" Merch., 4 mo. 
" March., Cmo. 
" Merch., 3 mo. 


$750 
610 
90O 
220 
400 


1865 

Oct. 1 
" 20 

Nov. 6 
" 12 


By Merch., 4 mo. 
" Cash 

" Merch., 3 mo. 
" Merch., 6 mo. 


$200 
800 
825 
540 



. ( Balance of acct., $1015, due Feb. 10, 1866. 
^"*- i Cash balance, Jan. 1, 1866, $1008.45. 

MiscBLLANEons QUESTIONS. — ^Recite the rules relating to Percentage, 
§ 821. Apply these rules to Interest, showing what corresponds to the 
base, and what to the percentage. Show how the rules of Percentage 
apply to Bank Discount. To Commission. To Bankruptcy, in ascer- 
taining the rate of dividend, and in finding each creditor's share. To 
Insurance. To Assessment of Property Taxes, in determining the rata, 
and in finding each individual's tax. To ad valorem Duties. 
12* 
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CHAPTER XXIX, 

RATIO. 

444. Batio is the relation that one quantity bears to 
another of the same kind. It is represented by the quo- 
tient arising from dividing one by the other. The ratio 
of 8 to 2 is 4. 

446. Two quantities are necessary to form a ratio; 
these are called its Terms. 

The Antecedent is the first term of a ratio ; the Conse- 
quent^ the second. 

446. A ratio is either Direct or Inverse. It is Direct, 
when the antecedent is divided by the consequent ; In- 
▼erse, when the consequent is divided by the antecedent. 

When the word ratio is used alone, a direct ratio is meant. 

The direct ratio of 8 to 2 is 4. The inyerse ratio of 8 to 2 is i. In 
either case, 8 is the antecedent, and 2 the consequent 

447. Ratio is expressed in two ways : — 1. By two dots, 
in the form of a colon, between the terms ; as, 8 : 4. 2. In 
the form of a fraction ; as, |. 

The two dots and the fractional line both come from the sign of di- 
vision -T- . When the two dots are used, the line between is omitted ; 
when the fractional line is used, the two dots are omitted. 

8 : 4 is read the ratio of S to 4, 

448. A ratio being expressed by a fraction, of which 
the antecedent is the numerator and the consequent the 
denominator, it follows that the principles which apply 
to the terms of a fraction, § 137, apply also to the terms 

. of a ratio. That is. 

Multiplying the antecedent multiplies the ratiOj and 
dividing the antecedent divides the ratio. 

444. What is Ratio ? By what Is it represented ?— 445. How many qnantitles 
are necessary to form a ratio f What are they called ? Which Is the Antecedent ? 
Which, the Consequent ?-440. What is the difference between Direct and Inverse 
Katlo? Give an ezample.-447. In how many ways is ratio expressed? Describe 
them. Wliat is the origin of the two dots and the fractional line?— 4481 State th« 
three principles that apply to multiplying or dividing the terms of a ratio. 
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Multiplying the consequent divides t/ie rcctiOy and di- 
viding the consequent multiplies the ratio. 

Multiplying or dividing both terms by the same num- 
her does not alter the ratio. 

449. Fractions having a common denominator are to 
each other as their namerators. 

"i^ : i^j = 7 : 9, or }. For, as we have just seen, dividing both terms 
of the second ratio, 7 and 9, by the same number, 10, does not alter their 
ratio. — ^The ratio between two fractions that have not a common denomi- 
nator, may be found by reducing them to others that have, and taking 
the ratio of their numerators. 

450. There is no ratio between quantities of different 
kinds ; as, 8 yd. and 4 lb. But a ratio subsists between 
quantities of the same kind, though of different denomi- 
nations. 

Thus, the ratio of 8 yd. ( = 24 ffc.) to 4 ft. is 6. In such cases, to find 
the ratio, the terms must be brought to the same denomination. 

451. A Simple Eatio is one into which but two terms 
enter. A CompOTind Eatio is the product of two or more 
simple ratios, the first term being the product of the an- 
tecedents, the second that of the consequents. 

Simple Ratios, 8 : 4 The ratio compounded of these 

9 : 3 three simple ratios is 

2:6 8x9x2:4x3x6. 

ExESCl'SE. 

1. Express tho ratio of 27 to 9 ; of 7 tol6 ; of 43 to 100. 

2. Read the following ratios : — 



144 : 12 * 

16 : 288 i 

.005 : 100 .7 

240 : .8 i 



i 61b. :121b. 4cwt. :161b. 

i 9gr. :4igr. 3ml:20rd. 

f 2 mo. : 7.5 mo. 2pt. : 16 gal. 

.1 - $5 : $.001 6qt. : 50 bu. 

8. Find the value of the above ratios, when direct. 
4. Find the value of the above ratios, when inverse. 

449. What ratio do fractions having a common denominator sustain to each 
other? Prove this. Hence, how may the ratio between two fractions that have not 
a common denominator be found?— 450. How may we find the ratio between two 
quantities of the same kind, but different denominations ?— 461. What la a Simple 
Katio ? What is a Compound Batlo ? Give an example. 
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CHAPTER XXX. 

PROPORTION. 

452. Proportioii is an equality of ratios. 

The ratio of 8 to 4 is 2 ; the ratio of 6 to 3 is also 2. Hence the 
proportion, 8:4 = 6:3. 

453. Proportion is expressed in two ways: — 1. By the 
sign of equality between the ratios. 2. By four dots, in 
the form of a double colon, between the ratios. 

8:4 = 6:3) Read, 8 is to 4 as 6 is io 3. 

8 : 4 : : 6 : 3 J Ov^tke ratio of 8 to 4 equals the ratio of 6 to S. 

454. Four quantities forming a proportion are called 
Proportionals. The first two are called the First Coup- 
let ; the last two, the Second Couplet. The first and 
fourth are called the Extremes; the second and third, 
the Means. 

In the proportion 8 : 4 : : 6 : 3, 8 and 4 form the first couplet, 6 and 
3 the second. 8 and 3 are the extremes, 4 and 6 the means. 

455. Three quantities are in proportion when the 1st 
is to the 2d as the 2d to the 3d. 8 : 4 : : 4 : 2. 

A term so repeated is called a Mean Proportional be- 
tween the other two. 4 is a mean proportional between 
8 and 2. 

456. Tlie product of the extremes^ in every proportion^ 
equals the product of the means. Thus, in the last pro- 
portion, 8x2 = 4x4. Hence the following rules : — 

457. EuLES. — ^I. To find an extreme^ divide the product 
of the mean^ by the given extreme, 

II. To find a mean, divide the product of the extremes 
hy the given mean, 

452. What is Proiwrtlon ?— 458. In how many ways is proportion expressed f 
Describe them.— 454. What are four qnantities forming a proportion called? What 
are the first two called? The last two? Which arc the Extremes? Which, the 
Means?— 455. When are three qaantlties In proportion ? What is meant by a Mean 
Proportional ?— 456. What principle holds good In e\^ry proportion ?— 467. Give th« 
role for finding ad extreme. For finding a mean. 
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Ex. 1.— Find the 4tli term of the proportion 8 . 4 : : 26 : ? 

Find the product of the means ; 4 x 26 = 104. • 

Divide by the giyen extreme : 104 -5- 8 = 18. Ans. 

Ex. 2, — ^Findthe 2d term of the proportion 8 : ? : : 26 : 13. 

Find the product of the extremes : 8 x 13 = 104. 
Divide by the given mean : 104 -;- 26 = 4. Ans. 
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Complete the following proportions : — 



1. 18 : 54 : : 200 : ? An8. 600. 

2. GO : 90 : : ? : 1.83 

3. i : ? : ; 12 : 8 

4. ? : 80 : : i : 1 

5. 3pt. : 12 pt. : : 2bii'. : ? Am. Sbu. 

6. Iqt. :? :: Ihr. : Ida. Ans.Bpk. 



7. 15 gr. : 1 dr. : : ? : 8 sc. 

8. 2cwt. :201b. :: $10:? 

9. ?: 2mi. :: £1 : 4d. 

10. 600 : ? : : 8° : 20' 

11. Ird. :ift. ::?:50c. 

12. 450 : 80 : : 1200 : ? 



Simple Proportion, or Rule of Three. 

468. A Simple Proportion expresses the equality of 
two simple ratios. Simple Proportions may be used to 
solve many questions in which three proportionals arc 
given and the fourth is required. 

As three terms are given, the rule for Simple Propor- 
tion is often called the Rule of Three. 

Ex. 1.— If 8 yd. of cloth cost |40, what will 24 yd. cost? 

The terms of a couplet mast be of the same kind. Hence, m forming 
a proportion from the above question, as the answer, or fourth term, is 
to be dollars, we take $40 for the third term. Then, since 24 yd; wiU cost 
more than 8 yd., we arrange the other two numbers so as to form an in- 
verse ratio greater than 1, by taking 24, the greater, for the second 
term, and 8, the less, for the first. The proportion then stands, 

8yd. : 24yd. : : $40, the cost of 8yd. : the cost of 24yd. 
The 4Ui term is required ; we find it by Rule 1, g 467. 

24 X 40 = 960 960 -5- 8 = 120 Ans. $120. 



459;. What does a Simple Proportion oxpreBSf To what qnestfons do Sfmpi» 
Proportions apply? What is the rule often called? Explain Ex. 1.-450. How 
may cancellation be brought to bear ?-4C0. Becite the role. 
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459. In Bolying questions in Proportion, eqnal factors, 
if there are any, in the 1st and 2d, or Ist and 3d terms, 
should be cancelled. Thus, in Ex. 1 : — 

$jd.:t47d.:: $40. 
3 
$40 X 3 = $120 Ans. 

460. Rule. — 1. Take for the third term the number 
that is of the aatne kind as the answer. Of the two re-, 
maining numbers^ m>ake the larger the second term^ when 
from the nature of the question the answer should exceed the 
third term / when notj make the smaller the second term, 

2. Cancel eqiuzl factors in the first and second terms^ 
or the first and third. Then muUiply the means together^ 
and divide their product by the given extreme. 

The first and second teiins must be of the same denommation. If 
the third term is a compound number, it must bo reduced to the lowest 
denomination it contains, and this will be the denomination of the answer 

EXAMPLES FOB PBAOTIOE. 

1. What cost 8 cords of wood, if 2 cords cost $9 ? Ans. $36. 

2. If 25 lb. of coffee cost $4.50, what cost 312 lb. ? Am, $56.16. 

3. If a railroad car goes 17 miles in 45 minutes, how far will it 
go in 5 hoars at the same rate ? Ans. 113-} mi. 

4. How long will it take $100 to produce $100 interest, if it 
produces $7 in one year ? 

5. If 15 men can baild a wall 12 ft. high in 1 wk., how many 
will bo needed to raise it 20 ft. in the same time? How long 
would it take 5 men to raise it 20 ft. ? Last cms, 5 wk. 

6. What cost 9 hats, if 5 hats cost £4 5s. ? Am, £7 13s. 

7. If 7 tons of coal, of 2000 lb. each, last 3 J months, of 30 days 
each, how much will be consumed in 3 weeks? 

8. If 9 bu. 2 pk. of wheat make 2 barrels of flour, how many 
bushels will be required to make 13 barrels ? 

9. If 5 bu. of potatoes last 8 adults and 2 children 40 days, 
how long, at the same rate, will they last 18 adults and 9 chil- 
dren, each adult consuming as much as 2 children ? Ans. 16 days. 



EXAMPLES. 219 

10. How long will it take a steamboat to move its own length, 
if it goes 15 miles an hour and is 242 feet long ? Ans. 11 sec. 

11. How many times its own length will a steamboat move in 
eleven hours, if it is 242 ft. long and goes 16 miles an hour ? 

12. A reservoir has two pipes that can discharge respectively 
80 gaL and 16 gal. in one minute. How long will they be in dis- 
charging 15 hogsheads ? Ans. 21 min. 

13. If a man can mow 9 acres in 3 J days, of 10 hours each, 
how many such days will it take him to mow 21 acres ? 

14. An insolvent debtor owes $7560, and has only $3100 with 
which to make payment How much should a creditor receive, 
whose claim is $378 ? Ans. $155. 

15. If ^ of a ship is worth $2858, and f of the cargo is worth 
$6080, how much are both ship and cargo worth? 

16. How many yards of oil-cloth, IJ yd. wide, will be needed 
to cover a certain floor, if 80 yd., i yd. wide, will cover it ? 

17. If the earth moves through 860® in 365i days, how far 
will it move in a lunar month of 29i days ? Ans. 29^ °. 

Compound Proportion, or ]>onble 
Rule of Three* 

461. A Compound Proportion expresses the equality 
of a compound and a simple ratio. 

Compound Proportions are used in solving questions 
that involve two or more simple proportions ; hence this 
rule is often called the Double Rule of Three. 

Ex. — If 6 men can mow 30 acres of grass in 6 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

As the answer is to be acres, we write 80 acres as the third term. We 
then take the other terms in pairs of the same kind — 6 men and 4 men, 
5 days and 9 days, 8 hours and 10 hours, and form a ratio with each pair 
as if the answer depended on it alone, as in simple proportion. As 4 
men will mow less than 6 men, we take the smaller number for the sec- 

■- I II - — 

461. What does a Compomid IVoportlon ezpre^f What Is the rale for Com- 
poond Proportion often called ? Why so? Explain the Ezainplo. 
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ond term of the ntio, 6:4. As in 9 days they can mow more than in 
6 days, we take the greater for the seoond tenn, 6:9. As working 10 
hours a day they can mow more than working 8 hours a day, we take 
the greater for me second term, 8 : 10. The proportion then stands. 



6 men : 4 men : : 80 acres Cancelling, ^ 

5 days : 9 days ^ 

8 hr. : 10 hr. 



4 

9 

10 5 



Cancel equal factors, and pro- ? 

ceed as in Simple Proportion. 9 x 6 c= 45 acres An». 

462. RuiiE. — 1. Take for the third term the nmnber 
that is of the same kind as the ansioer. For the first and 
second terms^form the remaining numbers^ taken in pairs 
of the same kindy into ratios^ milking the larger number 
the conseguerU when the answer^ if it depended solely on 
the couple in qitestion, shoicld exceed the third term ; when 
noty 7nake the smaller t/ie cortsequent, 

2. Cancel as in Simple Proportion. Multiply to- 
gether the second and third terms that remain^ and di- 
vide their product by tJie product of th^ first terms. 

The first and second terms of each ratio must be brought to the same 
denomination. If the third term is a compound number, it must be re- 
duced to the lowest denomination it contains, and this will be the de* 
nomination of the answer. 

EXAMPLES FOB PBAOTIOE. 

1. If a person travels 800 miles in 17 days, journeying 6 hour;- 
each day, how many miles will he travel in 15 days, journeying 10 
hours a day ? Ana, 441^ mi. 

2. What will be the weight of a slab of marble, 8 ft. long, 48 
in. wide, and 5 in. thick, if a slab of the same density 10 ft. long, ^ 
3 ft. wide, and 3 ip. thick, weighs 400 lb. ? Am. Tll^ lb. 

3. If the expenses of a iainily of 10 persons amount to $500 in 
23 weeks, how long will $600 support eight persons at the same 
rate? Am. 34iwk. 

4. 15 men, working 10 hr. a day, have taken 18 days to build 

462. Becite the rule for Compound Proportion. What reductions may bave to 
be made? 
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450 yd. of etone fence. How many men, working 8 days, of 12 
hours each, will it take to baild 480 yd. ? Ans, 80 men. 

5. If it takes 1200 yd. of cloth, ^ wide, to clothe 600 men, how 
many yards, i wide, will be needed for 960 men? Ans. 8291^ yd. 

6. How many pounds of wool will make 160 yd. of cloth, 1 yd. 
wide, if 12 ounces make 2 J yd., 6 qr. wide ? 

7. If the wages of 6 men, for 14 days, are $126, what wiU be 
the wages of 9 men, for 16 days? Ans. $216. 

8. If 100 men, in 40 days of 10 hours each, build a wall 80 ft. 
long, 8 fb. high, and 24 in. thick, how many men will it take to 
build a wall 40 ft. long, 6 ft high, ond 4 ft. thick, in 20 days, 
working 8 hours |i day ? Ans. 600 men. 

9. If $400, at 7^, in mo., produce $21 interest, what will be 
the interest on $360, for 8 mo., at 6 <^ ? Ans. $14.40. 

10. From the milk of 80 cows, each furnishing 16 qt. daily, 24 
cheeses of 55 lb. each ar^ mil^e in 86 days ; how many cows, 
giving 4i gal. daily, will be required, to produce, in 80 days, 83 
cheeses of 1 cwt. each ? Ans. 80 cows. 

11. How many persons can be supplied with bread 8 months, 
for $50, when flour is $5 a barrel, if, when it is $7 a barrel, $21 
worth of bread will supply 6 persons 4 months ? Ans^ 10. 



CHAPTER XXXI. 

ANALYSIS. 

463. Analysis, in Arithmetic, is the process of arriving 
at a required result, not by formal rules, but by tracing 
out relations and reasoning from what is known to what 
is unknown. "We generally reason from the given num- 
ber to 1, and from 1 to the required number. 

The rules in this boolc have been in many cases deduoed from exam- 
ples solved by Analysis. Analysis may also be applied to examples in 
Simple and Compound Proportion, and in Reduction of Currencies, as 
well as to a great variety of nuscellaneous qnestioos. 
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Ex. 1— If 8 yd. of cloth cost $40, what will 24 yd. cost? 

This example has already been solved by Simple Proportion, p. 277. 
By Analysis, we should reason thus : — If 8 yd. cost $40, 1 yd. will cost 
i of $40, or $5 ; and 24 yd. will cost 24 times $6, or $120. Ans. $120. 

Ex. 2. — If 6 men can mow 30 acres of grass in 5 days, 
working 8 hours each day, how many acres can 4 men 
mow in 9 days, of 10 hours each ? 

This example has already been solved by Compound Proportion, p. 279. 
By Analysis, we should reason thus : — 

If 6 men, in 5 days, working 8 hr. a day, can mow 80 acres, 
1 man, in 6 days, working 8hr. a day, 
1 man, in 1 day, working 8 hr. a day, 
1 man, in 1 day, working 1 hr. a day, 
4 men, in 1 day, working 1 hr. a day, 
4 men, in 9 days, worldng 1 hr. a day, 
4 men, in 9 days, working 10 hr. a day, ** *' ^ == 45 acres. Aiu. 

EXAMPLES FOB PBAOTIOE. 

Solve the first 8 examples by both Analysis and Simple Pro- 
portion, the next 8 by both Analysis and Compound Proportion- 

1. If 12 barrels of cider cost $54:, what will 15 barrels cost ? 
20 barrels? 100 barrels? First am, $67.50. 

2. How long will it take 2 men to hoe a field of com, if 6 men 
can do it in 7 days ? 

8. How many times will a wheel revolve in going 1 mi. 2 fur., 
if it revolves 12 times in going 10 rd. ? Ans. 480 times. 

4. At the rate of $6 for 20 square feet, what will an acre of 
land cost? Ans. $18068. 

5. If a locomotive can run 40 mL 1 fur. 20 rd. in one hour 
how far can it go in 10 minutes ? 

In stead of reasoning from 1 hr. to 1 min., and from 1 mln. to lOmin., we may 
say at once, 10 min. is } of 1 hoar ; therefore in 10 min. it can go } of 40 mL 1 fox, 
20 rd. 

6. If } of a farm is worth $1860, what is the wholo worth ? 

7. A person bequeathed $4800, which was A-of his property, 
to charitable societies. How much was he worth ? 

8. If the freight on 2 cwt. 1 qr. is 22id., at the same rate 
what will be the freight on 2 T. 14 cwt. ? Ans. £2 58. 
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• 

9. A miller had to transport 21600 bushels of grain from a 
railroad depot to his miU. In 3 days, 10 horses had removed 7200 
bushels ; at this rate, how many horses would be required to re- 
move what remained, in 10 days ? Ans, 6 horses. 

10. If 2 loads of hay will serve 3 horses 4 weeks, how many 
days will 5 loads serve 6 horses ? Ans, 35 days. 

11. An oblong field 8 rd. wide, 330 ft. long, contains an acre ; 
how wide is a field that is 80 rd. long and contains 5 A. ? 

12. If the freight on 18 hhd. of sugar, each weighing 9i cwt., 
for a certain distance, costs $51.30, how much, at the same rate, 
will it cost to transport 32 hogsheads, each weighing 10} cwt., 
twice that distance ? uln«. $196.80. 

13. How much will 46 men and 24 boys earn in 60 days, if 
the wages of 5 men for 5 days are £7 10s., and the wages of 10 
boys for 10 days are £10 ? Am. £972. 

14. A garrison of 800 men have food enough to last them 60 
days, allowing each man 2 lb. a day. After 20 days, a detach- 
ment of 200 men leave ; how long will the remaining provisions 
supply the men that remain ? Ans, 53} days. 

15. A garrison of 900 men have food enough to last them 40 
days, allowing each man 2 lb. a day. ^Afler 10 days, they are re- 
inforced by 300 men, and their allowance is reduced to 1} lb. a 
day ; how long will their supplies then last ? Ans, 30 days. 

16. A body of 450 men have to march 430 miles. The first 
ten days, marching 6 hours a day, they go 150 noiles ; how long 
will it take them, marching 8 hours a day at the same rate, to 
complete the distance ? 

17. If a farmer buys 4 cows, at $45 apiece, and pays for them 
with hay, at $18 a ton, how many tons must he give ? Ans, 10. 

18. How many bushels of potatoes, at 80c. a bushel, will it 
take to pay for 12 pair of hose, at 50c. ? 

19. Bought some land, at $4.50 an acre; paid for it with 
270 Od. of wood, valued at $5 a cord. How many acres of land 
were bought? Ans, 800 A. 

20. How much butter, at 80c. a lb., will pay for 2 boxes of tea, 
co>itaining 54 lb. each, at $1.80 a lb. ? 
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21. A can do a piece of work in 3 days, B in 6 days, in 4 
days. In Low many days can they do it, workiDg tc^ether ?. 

In 1 day, A can do |, B }, G } ; and all three oaa do 1 4- 1 •)- ^ or |{. If in 1 day 
they can do |S, to do |l{, or the whole, will require aa many days aa 47 is contained 
times in 60, or l^J ^J"* '^'*^ 

22. A can mow a field in 6 days, B in 6, in 4J, D in 3. How 
long w^ill it take all fonr to do it ? Ans, 1^ da. 

28. A, B, and 0, can clear a piece of land in 10 days ; A and 
IB can do it in 16 days ; how long will it take ? Ans, 26f da. 

24. The head of a fish is J of its whole length ; its tail is \ of 
its length ; its body is 7 inches. How long is the fish ? 

Head and tall together are i + ]^, or ^Si of the whole length. The body, there- 
fore, is f I - rSt o' TTi of ^0 whole length. If 7 inches are /j, ^V is ^ of 7 inches, or 
1 inch ; and } j, or the whole, is 12 times 1 inch, or 12 inches. Ana. 

25. A person, being asked his age, replied that i of his life had 
been passed in Baltimore, ^ of it in Bichmond, and the remainder, 
which was 28 years, in New York ; how old was he ? 

26. At 12 the honr and minnte hand of a clock are together; 
when are they next together ? 

In the conrso of 12 honrs, the minute hand oyertakes the honr hand 11 times; 
to overtake it once, therefore, will require ^j of 12 hours, or t^ hours. 1^ houna 
past 12 will be 5 min. 5/x ^^ P<^^ 1* -^'^ 

27. At what time between 5 and 6 will the hour and minnte 
hands stand together ? At what time between 8 and 9 ? At what 
time between 10 and 11 ? 

28. A agreed to work for B 60 days, on condition that he 
should receive $8.20 for every day he worked, and forfeit $1 for 
-every day he was idle. At the expiration of the 60 days, he re- 

ceived.$129. How many days did he work ? 

Had he worked eyery day, ho would have received 60 times $8.20, or $193 : 
therefore he lost by idleness .$192 - $129, or $68. Every day ho was idle, he failed 
to make $8.20 and fbrfeitcd $1, thus losing $4.20 ; hence, to lose $68, he must hav« 
been idle as many days as $4.20 is contained times In $63, or 15 days. If he was idle 
15 days, he must have worked 60 — 15, or 45 day& AtiA 

29. D contracted to work 80 days for C ; he was to have $1.76 
for every day ho worked, and to forfeit 60o. for every day he wai 
idle. If, at the end of the time, D received $43.10, how many 
days was he idle ? Am. 4 days 
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Redaction of Carrcncies. 

464. Reduction of Currencies is the process of finding 
what a sum expressed in one currency is equivalent to in 
another. 

465. Colonial Ctjeeencies. — Sterling money was for- 
merly the legal currency of this country. Federal money 
took its place in 1786 ; but the old denominations were 
long retained, and we sometimes still hear the piices of 
articles given in shillings and pence. 

The word shilling does not denote the same value in 
all the states. This is because the colonial paper cur- 
rency in some had depreciated more than in others ; that 
is, the colonial pound, shilling, and penny, were not worth 
so much in dollars and cents in one state as in another. 

New Eno ( ^^ ^®^ England, ) 

^^^^ ( and Tennessee, ) 

Pfnw ( ^° Pennsylvania, ) 

( ware, Maryland, ) 
XT v I In New York, Ohio, ) 

Ex. — ^What will 2 dozen tumblers cost, at 9d. apiece, 
New England currency ? 

By Analysis : — In N. E. currency, 6s. or 720. = %1 ; hence 9d. is \ of 
$1. 24 tumblers, at %\ apiece, will cost 24 times |i, or $8. Ana. $3. 

EXAMPLES FOB PEACTIOE. 

1. At the rate of 9s. a day, N"ew England currency, what will 
bo the wages of 4 men, for 10 days ? Ana, $60. 

464. What is Reduction of Currencies?— 465. Why do we sometimes still hear 
the prices of articles named in shillings and pence? How did the word shiUing 
come to denote different values In different states? Name the different colonial cur* 
rencles. What was iha value of the shilling and pound in each? 
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2. At 6d. apiece, N. Y. currency, what cost 3 dozen pencils f 

3. What cost 36^ yd. linen, at Ts. 6d., Penn. currency ? 

4. Reduce £42 10s., Georgia currency, to Federal money. 
Reduce £14 2s. 4d. Sum of ans. $242.64. 

6. At 9d. a yard. New England currency, what will 4 pieces 
of calico, averaging 48 yd. each, cost? Ans, $24. 

468. FoE^JiGN CuREENCiES. — ^The value of certain for- 
eign currencies in Federal Money is fixed by Act of Con- 
gress or by commercial usage, as follows : — 



Value of Fokeign Odbhknoiks in U. S. Money. 



Banco Rix Dollar of 
Denmark, 

Banco Rix Dollar of 
Sweden and Nor- 
way, 

Dollar Thaler of Bre- 
men, 

Dollar of Rome, 

Ducat of Naples, 

Florin of Austria, Bo- ) 
hernia, Augsburg, \ 

Florin of Basle, 

Florin (Guilder) of 
Netherlands and S 
Germany, 

Florin of Prussia, 

Franc of France and ) 



■i 



$0.53 
0.89i 

o.ri 

1.05 
0.80 

0.48i 

0.41 

0.40 

0.221 

0.18A 

0.33t 

O.lS^ii 

0.16 

0.18A 

0.16 

0.26)- 

0.27 

0.18i 

0.85 



I 



Belgium, 
Guilder of Brabant, 
Lira of Sardinia, 
Lira of Tuscany, 
Livre of Genoa, 
Livre of Leghorn, 
Livre of Neufchatel, 
Livre of Switzerland, 
Livre Tournois, France, 
Marc Banco, Hamburg, 

Ex, 1. — ^Reduce 15 rix dollars of Bremen to U. S. cur- 
rency. 

By the Table, 1 rix dollar of Bremen = $0.78^. 
16 rix dollars = 75 times |0.78f , or $59.0626. -dn«. 



Millrea of Azores, 
Millrea of Madeira, 
MiUrea of Portugal, 
Ounce of Sicily, 
Pagoda of India, 
Piaster of Turkey, 
Pound Sterling, Gr't > 
Britain, ^ 

Pound Sterling, Brit- j 
ish Provinces, Oana- > 
da, Nova Scotia, &c., ) 
Eeal Plate of Spain, 
Real Vellon of Spain, 
Rix Dollar of Bremen, 
Rix Dollar of Prussia) 
and Northern Ger- > 
many, ) 

Ruble of Russia, silver, 
Rupee of British India, 
Scudo of Malta, 

Scudo of Rome, 

Specie Dollar, Denmark. 
Specie Dollar of Swe- / 
den and Norway, J 
Tael of China, 
Tical of Siam, 



|0.88i 
1.00 
1.12 
2.40 
1.94 
0.05 

4.84 



4.00 

0.10 
0.05 
0.78i 

0.69 

0.75 

0.44} 

0.40 

0.99 

0.99i 

1.05 



1.06 

1.48 
0.61 
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Ex. 2. — Reduce $560 to millreas of Portugal. 

By the Table, $1.12 = 1 miUrea of Portugal. 
$560 will equal as many millreas as $1.12 is contained times in $560, 
or 500. Aii8, 500 millreas. 

EXAMPLES FOE PBAOTIOE. 

1. How many dollars equal 1000 francs ? Am. $186. 

2. Reduce $725 to Austrian florins. Ans. 1494ff fl. 

3. What is the value of 6000 Swiss Hvres ? Ans. $1620. 

4. How many Canada pounds are 20 eagles worth ? Ans. £50. 

5. 5s. Halifax money equals how much in U. S. gold ? 

6. What is the value of 16 half-eagles in ducats? In piasters? 
In silver rubles ? In marcs banco ? 

7. Bought some East Indian goods for 200 rupees ; what did 
they cost in Federal money ? Ans. $89. 

8. How many sovereigns (the coin that represents the pound 
sterling of Great Britain) will pay the duty on a lot of worsted hose, 
costing $1452, the rate being 85 ^ ad valorem ? Ans. 105 sov. 

9. Reduce 600 specie dollars of Denmark to TJ. S. money. 



CHAPTER XXXII. 

EXCHANGE. 

467. Exchange is a method by which a person in one 
place makes payments in another by means of written 
orders, without the transmission of money. 

468. A Bill of Exchange, or Draft, is a written order 
on one party to pay another a certain sum, at sight or 
some specified time. 

469. The parties to the transaction are, the Drawer, or 
Maker, who signs the bill ; the Drawee, to whom it is ad- 

467. What is Ezchange ?— 46$. What is ft Bill of Exchange?— 460. Name th» 
IKurties to the transaction. 
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dressed ; the Payee, to whom it is ordered to be paid ; 
and the Bayer or Eemitter, who buys or remits it, and 
who may be the payee or not. 

470. When a draft is presented to the drawee, if he 
acknowledges the obligation, be writes the word Accepted, 
with the date and his name, across the face of the bill, and 
thus makes himself responsible for the payment. This is 
called accepting the draft. 

471. -^ i^ the case of notes, three days of grace are allowed for the 
payment of drafts. But in New York, Pennsylvania, Maryland, and some 
other states, it is customary to pay sight drafts on presentation, and of 
course no acceptance is then necessary. — ^As regards protesting and 
the responsibility of endorsers, the same rules apply to drafts as to 
notes, § 861. 

472. Suppose Aaron Brooks, of St Louis, owes Cobb & Deming, of 
N. Y., |1000. He buys of Eugene Ford & Co., bankers in St Louis, a 
draft for |1000 on their correspondents, Gregory & Co., of N. Y., as fol- 
lows y — 

IIOOO. St. Louis, Jvly 20, 1866. 

Ten days after sight pay to the order of Aaron Brookione thou- 
sand dollars^ valine received^ and a^rge the eame to cu^ount of 

EuGSNB Ford & Co. 
To Mestre, Gregory tk Co., N, Y. 

Brooks endorses this draft, " Pay to the order of Cobb & Deming," 
affixes his signature, and remits it to the latter. They, on its receipt, 
present it to Gregory & Co., who accept it July 27th, and pay it thirteen 
days afterwards. — Hiens, Ford & Co. are the drawers ; Gregory & Co. are 
drawees and also acceptors ; Brooks is payee, endorser, and remitter ; 
Cobb & Deming are holders, as long as they retain the draft in legal pos- 
session. If they desire to pass it before maturity, they endorse it, and 
thus render it negotiable. 

473. When a drafti. costs its exact fece, exchange is 
said to be at par. When it costs more than its fiice, ex- 
change is said to be above par, at a premium, or against 
the place where the draft is drawn ; when less, exchange 
ia below par, at a discount, or in favor of the place 
where the draft is drawn. 

470. What is meant by a4icepUng a draft? — 471. What is the custom as regards 
allowing days of grace for the payment of drafts ?>-472. Give the form of a dxaSt^ M' 
lustratto ita use in making a remittance, and name the parties concerned.— 478. When 
is exchange said to be a^ par J When, above pari When, helwo par f When 
is it against a place, and when in its favor ? 
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Bomettlc BUN of JBxcltange. 

474. Domestio, or Inland, Bills of Exchange (common- 
ly called Drafts) are those tbat are payable in the coun- 
try in which they are drawn. 

476. Operations in Domestic Exchange are similar to 
those in Stocks. 

Er. 1. — Bought in Louisville a thirty-day draft on 
New York for $300, at i ^ premium. What did it cost ? 

$1, at i^ pcemium, cost $1 + $ .0025 = $1.0026. 
$300 cost 800 times $1.0026, or $300.75. Atis. 

Ex; 2. — ^How large a draft on Milwaukee can a person 
in N. Y. buy for $1000, when exchange is at a discount 
of i per cent? 

$1, at i ji^ disooimt, will cost $1 — $ .005 = $ .995. 
For $1000 can be bought a draft for as many dollars as $ .995 is con- 
tained times in $1000, or $1006.03. Ans, 

476. Rules. — ^I. To find the cost of a domestic hiUy 
miiUiply the cost of %\ at the given rate of premium or 
discount^ by the face of the MIL 

IL To find the face of a bUl that a given sum will 
buj/y divide the given sum by the cost of $1. 

EXAMPLES FOB PBAOTIOB. 

1. What is the cost of a sight draft on Mobile for $1600, at 1| 
per cent premium ? Ans, $1831.50. 

2. How large a draft on Cincinnati can a person in St. Paul 
buy for $2500, when exchange is 2 ^ against St. Paul ? 

8. The course of exchange on Baltimore being ijif premium 
for sight, and } ^ discount for sixty days, what must I pay for 
a sight draft on Baltimore for $1000 and a sixty-day draft for 
$760? Ans. $1749.376. 

4. A person living in Portland sold some property in Galveston 
for $10600. Would it be better for him to draw on Galveston for 

474. What are Domestic, or Inland, Bills of Eicchaage f— 479. To what are opera- 
tions In Domestic Exchange similar i BzpUin Ess. 1 and 2.-478. Becite the raleai 

13 
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this amonnt and pay 2 5^ for collection, or to have a draft on Port* 
land bought with said amount and remitted, exchange on Portland 
being at a premium of 3 per cent. ? 

Ans, Gain by drawing on Galveston, $95.83. 

5. B, living in Detroit, holds 100 shares of the Pheniz Bank, 

of New York. The bank declares a dividend of 4 ^. B draws for 

his dividend, and seUs the draft at 1 ^ premium. What does he 

realize? Ana. $404. 

Foref i^n Bills of Exchange. 

477. Foreign Bills of Exchange are those that are 
drawn in one country and payable in another. 

478. By a Set of Ezchange are meant two or more, 
bills of the same date and tenor, only one of which is to 
be paid. They are sent by different mails ; and the ob- 
ject of drawing more than one is to save time in case one 
is lost. 

479. ExcHANGB ON ENGLAND. — ^Exchange on England 
is always at a premium in the United States, and thus the 
balance of trade always appears to be against this coun- 
try. This is because the base of computation is made the 
old value of the pound sterling, $^, or $4.44^ ; whereas 
the intrinsic value of the new Victoria sovereign is about 
$4.86|, which is 109 J ^ of $4.44^. When, therefore, sight 
exchange on England is quoted at 109^^, or ^^^ premium, 
it is really at par, 

Ex. 1. — ^What is the cost (in gold) of the following 
foreign bill, at 9^^ premium ? 

Ecchangefor £250. Boston, July 24, 1866. 

Sixty days after sight of this First of Mcchange 
{Second and Third of the same date and tenor unpaid) *, 

* The Second Bill of the Set woald read, " of this Second of Exchange (First and 
Third of the same date and tenor unpaid) ". The Third would run, " of this Third 
of Exchange (First and Second, &c.)". 

477. What are Foreign Bills of Exchange ?«178. What is a Set of Exchange? 
What is the object of drawing more than one bill ?— 479. How does exchange on 
Enghmd always stand in the U. S. ? Why U this ? When Is exchange on England 
really at por f Qive the form of a foreign bill of exchange. Explain Ex. 1. 
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pay to the order of J. M. Moady two hundred and fifty 
pounds sterling^ value received^ with or without further 
advice. 

Ward & Sunderland. 
To Hamilton Brothers, London. 

£1 = 1%^, nominal par. At 9^^ premium, £1 costs $^ x 1.0926 ; 
and £250 will cost 250 times as much, or $^ x 1.0925 x 260 = 
$1213.89. Ans, 

Ex. 2. — ^For what amount will $1213.89 purchase a 
bill on London, when exchange is 109:^ ? 

In Ex. 1 we found that, at 109^, £1 = %^ x 1.0926, or $4.86^. 
Hence $1213.89 will buy a bill for as many pounds as $4.85f is con- 
tamed times in $1213.89, or 250. Am. £250. 

480. Rules, — I. To find t/ie cost of a bill on England 
{in- gold) J multiply together $^, 1 increased by the pre- 
miumy and the face of the bill in pounds, 

11. To find the face of a bill that a given sum {in gold) 
will buy^ divide the given sum by the product of %^ and 
1 increased by the premium,. 

In examples under Rule I., shillings and pence must be reduced to 
the decimal of a pound ; and the decimal of a pound, in answers of ex- 
amples under Rule II., must be reduced to sliillings and pence. 

481. Exchange on other Countries. — Exchange on 
France is quoted at so many francs and centimes to the 
dollar. A franc, at par, = 18^ cents; a centime is ^-J^^ 
of a franc. 

Exchange on other countries is quoted at so many 
cents to some coin taken as a standard : thus, on Ham- 
burg, 35 J cents to the marc banco ; on Amsterdam, 39 
cents to the florin, &c. 

In these cases, the cost of a bill, and the face of a bill 
that a given sum will buy, are readily found by Analysis, 
i:s in Reduction of Currencies. 

Explain Ex. 2. — 4S0. Recite the rule for finding the cost of a bill on England. 
Beetle the rule for finding the face of a b<il that a given earn will bny. What reduc- 
tions must be mode ?— 4S1. How Is exchange on France quoted? How Is exchange 
on other countries quoted ? In these cases, how are the cost of a bill, and the &c* 
of a bill that a given sum will buy, found ? Explain Ex. 8. 
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Ex. a. — ^What is the value of a bill on Havre for 1^00 
francs, exchange being ^ francs 18 centimes to the^oUar? 

If 6 francs 18 centimes = |1, a bill for 1200 francs will cost as many 
dollars as 0.18 is contained times in 1200, or 231.66. An*. $281.66. 

EXAMPLES FOB PBAOTIOE. 

1. What is the cost, ia gold, in N. Y., of a sot of exchange oq 
Dublin for £450 10s., at 9f ^ preminm ? Atu. $2197.44. 

2. What is t&e cost, in gold, of a bill on Paris for 7500 francs, 
when exchange is 5 fr. 10 cen. to the dollur ? Ans. $1470.69. 

8. Whem the course of exchange is 75Jc. to the ruble, what 
will a bill on St. Petersburg for 2400 rubles cost ? 

4. How large a bill on Bremen can be bought for $2000, when 
exchange is 79c. to the rix dollar ? 

6. Exchange on Liverpool standing at 109, what will a bill on 
that city for £1500 2s. 6d. costi Ans. $7267.27. 

6. A New York merchant, owing a debt in London, can pur- 
chase gold at 145, and with it buy exchange at 9) ^ premium ; or 
can remit U. S. 10-40's, and sell the same in London at 60^. How 
low must he buy the bonds (for currency), to make a saving by 
remitting them in stead of a bill of exchange ? 

Each $1 of bonds transmitted would be w(ntb $ .605 x 1.095, in guld. Beducing 
ibis value to a enrrency basis, we have $ .005 x 1.095 x 1.45 =t $ .96 +. If; therefore, 
the bonds can be bought for less than 96, there will be a saving in remitting them. 

Arbitration of Excliange. 

482. ArUtration of Exchange is the process of finding 
the rate of exchange between two conntries, when there 
have been intermediate exchanges through other coun- 
tries. In Arbitration, we use what is called Conjoined 
Proportion or the Chain Rule. 

A merchant, for example, may remit from New York to Hamburg, by 
remitting from New York to London, from London to Paris, from Paris 
to Amsterdam, and from Amsterdam to Hamburg. The rate of this 
Circuitous Exchange, as it is called, will probably differ somewhat from 
that of a direct remittance from New York to Hamburg ; to find 
whether it will cost more or less, is the object of Arbitration. 

482. What is Arbitration of Exchange t Give on iUostratlon of Circnitoas Ejb> 
«hange.<-4Sa Redte the Chain EtUe. 
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483L Chain Rule. — !• Write the equwaUntshy pairs j 
eaeh with its denomination^ on opposite sides of a vertical 
liney commencing on the left with the denomination of the 
required sum^ and on the right with the given sum to be 
remitted; and arranging the terms so that each denomi- 
nation on the right may correspond with the one next he- 
low it on the left, 

2. Cancel common factors on the left and rights and 
divide the product .of the remaining terms on the right hy 
that of the remaining terms on the left. 

If the terms are properly arranged, the last denomination on the 
right will correspond with the first on the left. 

Ex.— When exchange at New York on London is at 
10 5^ premium, at London on Paris 27 francs 20 centimes 
to £1, at Paris on Amsterdam 9 stivers to 1 franc, and at 
Amsterdam on Hamburg 18 stivers to 1 marc banco, what 
will it cost to remit 6000 marcs banco from N. Y. to Ham- 
burg, through London, Paris, and Amsterdam ? Would 
it be better to remit in this way, or direct from N. Y. to 
Hamburg, the rate being 36 cents to the marc banco— 
and how much ? 

CanceUing, 000(i 62^ 

1.7 9 44 

626 X 44 = 27600 
1.7 X 9 = 16.8 
27500 -4- 16.3 = $1797.39 

Direct Exchange, $0.86 x 6000 = $1800.00 
Circtdtous Exchange, 1797.89 

Gain hj Oironitons Exchange, $2.61 Am, 

In this example, £1= $^ x 1.10 ; hence £9 =r $40 x 1.10, M given 
above.— The relative value of dUSTerent measures, weights, and goods, may 
be found, <m the same principle, by the Cludn Bule. 



$t 


6000 marcs b. 


1 marc b. 


18 stivers 


9 stivers 


1 franc 


27.2 fr. 


£1 


£9 


$40 X 1.10 



EXAMPLES FOB PBAOTIOE. 

1. A person in Philadelphia desires to pay £1800 in Liverpool. 
Exchange on Liverpool is at 9|^ premium, on Paris 6 francs 15 
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centimes to a dollar. Exchange on Liverpool in Paris is 25 francs 
15 centimes to the ponnd sterling. Is it hetter for him to remit 
direct to Liverpool, or through Paris, and how much ? 

Ans, Gain hy direct remittance, $10.29. 

2. A New York merchant orders £1000 dne him in London 
to be remitted by the following ronte : to Hamburg, the course 
of exchange being 14 marcs banco to the pound ; thence to Co 
penhagen, at 1^ marcs banco to the rix dollar; thence to Bor- 
deaux, at 2 francs 80 centimes to the rix dollar ; thence to N. Y., at 
5 francs 80 centimes to the dollar. How many dollars did he re- 
ceive? Ans. $4930.82. 

Would he have gained or lost by drawing directly for the 
amount on London, and selling his draft at lOd^, leaving interest 
out of account ? 

8. If 16 barrels of cider are worth 64 bushels of com, and 16 
bu. of com are worth 2 barrels of flour, and 8 tons of coal are 
worth 4 barrels of flour, and 16 lb. of tea are worth 2 tons of coal, 
how many pounds of tea are equal in value to 7 barrels of cider ? 

Ana. 22f lb. 



CHAPTER XXXIII. 

PARTNEIISHJP. 

484. A Partnership is a business association between 
two or more persons, who agree to share the profits or 
losses. Persons so associated are called Partners 

Capital is money invested in business. 

Different agreements are made between partners as to the division of 
profits. One may contribute the capital, and another his services, and 
they may divide equally. Or all may contribute capital and labor equally, 
and make an equal division. When different amounts of capital are fur- 
nished, and little or no labor is required, or all contribute equally of 



484. What Is a Partnership f Wbat is Capital f What is said about the divis- 
ion of profits among partners f 
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their labor, the profit or loss^ ia usually divided according to the amounta 
of capital furnished. 

486. Case I. — To find each partner^ 8 share^ when they 
furnish capital for the same length of time. 

Ex. 1. — A, B, and C, engaged in a speculation, A 
put in <180, B $240, C $480. They gained $300 ; what 
was each partner's share ? 

The whole capital employed was $180 + $240 + $480, or $900. Since 
$900 capital gained $300, $1 of capital gamed -^^ of $300 ; and A's capi- 
tal of $180 was entitled to ^%%, B's $240 to f^ft, and C's $480 to fg^, of 
$300. The operation is proved by adding the shares found, and seeing 
whether their sum equals the whole gain. 

A's capital, $180 A*s share, i§f of $300 = $60 ) 

B's ** 240 B's " t^§ " " = 80 ^ Am. 

C's " 480 C's " Its " " = 160) 

Total capital, $900 Proof: Gain, $300 

Rule. — Make each partner'* s capital the num^ator of 
a fraction^ and the total capital the denominator ; for 
each partner* s share^ take his fraction^ thus formed^ of 
the whole gain or loss. 

Ex. 2. — Two brothers, the one 18 years old and the 
other 21, contribute $468 for the support of a parent, in 
the ratio of their ages. What does each give ? 

This example is analogous 1st 18 if of $468 = $216 ) ^ 

to a question m Partnership. 2d _21 }| of $468 = $262 j"-^"** 

There are in all 18 + 21, or 39, ^9 Pboot: $468 

parts ; of which one furnishes 
18, the other 21. 

EXAMPLBS FOB PBAOTIOE. 

1. The profits of Mason, Bean, & Co., for one year, are $9275. 
Mason contribntes $20000 capital; Dean, $12500; and Graham 
(who is the Co.), $4600. What is each partner's share of the 
profits? Arts. Mason's, $5000 ; Dean's, $3125 ; Graham's, $1150. 

2. A and B buy a house for $2500, A furnishing $1200, B 
$1300. They receive $210 rent ; how should it be divided? 

8. Ames, Boorman, & Crane, buy a hotel for $18500, of which 

48&. What Is Case L ? Explain Ex. 1. Bedte tho rnle. Explain Ex. 2. 
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Ames coutribntes $8000, Boormaa $6200, and Orfme the rest 
They sell it for $16975, and then* expenses are $325. How mnch 
of the loss most each bear ? Am. A^ $800 ; B^ $620 ; 0», $430. 

4. Two persons hire a pasture for $30^ . The first tarns in 3 
cows ; the second, 5. How much ought each to pay ? 

5. A, B, C, D, and E, are to divide $2400 among themselves. 
A is to have (, B i, f ; D and E are to divide the remainder in 
the ratio of 5 to 7. How much should each receive ? 

Last armoers : D, $208.33^ ; E, $291.66t^ 

6. A person wills to his elder son $1200, to his younger $1000, 
to his daughter $600. But it is found that his whole property is 
worth only $800. How much should each receive 2 

7. X, Y, and Z, embark in a speculation, X furnishing ) the 
capital, Y t of the remainder, and Z the rest. Their profit is 
$1900, and X is allowed $100 for attending to the business. How 
much does each receive? Ans. X, $1000 ; Y, $^ •" 2,'*$300. 

486. Cass IL — To find each partner^ s sTux/rCyWhen they 
furnish capital for different lengtTis oftirae. 

Ex. 1. — ^Three partners, O, P, and Q, furnished cajHtal 
as follows : O put in $400 for 2 mo. ; P, $300 for 4 mo. ; 
Q, $600 for 3 mo. They gained ♦SSO ; what was the share 
of each? 

O's $400 for 2 mo. = $800 for 1 mo. 
P»s $300 " 4 mo. = $1200 »* 1 mo. 
Q'3$600 " 8 mo. = $1600 " Imo. 

The whole capital is therefore equivalent to $3600 for 1 month ; and, 
as put in what is equivalent to $800 for 1 mo., he is entitled to 3^^,^ 
of $350, or $80. In like manner, P ia entitled to \^% of $350, or $120 ; 
and Q, to i^J of $360, or $160. 

RtiLE. — MuUiply each partner^ s capital by its time. 
Threat thisprodtict as his capital^ and proceed as in Case I. 

Ex. 2. — ^Three partners were in business for 12 months, 
and cleared $2919. The first had $4000 in the whole 
time. The second put in $5000 three months after the 
partnership commenced, and three months afterwards 

$3000 more. The third put in $3000 on starting, but with- 

— • — — — — — ■ ■ ■ . t« 

486. What Is Case II. t Explain 'Eau 1. Becite the rule. E^laia 3Cz, SL 
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drew ^2000 four months before the partnership expired 
Divide the profit. 

l8t $4000 X 12 = 48000 Share, /aV of $2919 = $1008. 

2d i^OOO X 9 = 46000 
$8000 X 6 = 18000 

~" " 63000 Share, ^f^ " " = $1828. 
Sd $3000 X 8 = 24000 
$1000 X 4 = 4000 

28000 Share, i%A « •* = $588. 

139000 Psoor: $2919. 

KXAICPLES FOB PBAOTIOE. 

1. A and B enter into partnership, A furnishing $825 for 6 
months, and B $200 for 8 months. There is a loss of $100 ; 
what is the share of each ? Ans. A, $54.93 ; B, 45.07. 

2. Two partners received $300 for constructing a piece of 
road. The first famished 5 lahorers for 9 days ; the second, 7 
laborers for 11 days. What was the share of each ? 

8. Three farmers hired a pasture for $55.50. The first put in 
6 cows for 8 mo. ; the second, 8 cows for 2 mo. ; the third, 10 
cows for 4 mo. What must each pay ? 

4. For the transportation of some flonr 93 miles, I have to 
pay $116.25. A carried 50 bar. 70 miles ; B, 10 bar. 98 miles ; 0, 
40 bar. 58 miles ; D, 50 bar. 23 miles ; E, 40 bar. 40 miles. How 
much must I pay each ? Ans, A, $48.75, &c. 

5. A. B, and C, began business Jan. 1 with $650, furnished by 
A; April 1, B put in $500; July 1, put in $450. The profit 
for the year was $375 ; divide it. Ans. A, $195, &c 

6. D, £, and F, were interested in a coal mine, and cleared 
the first year $3285. D had $10000 invested for 9 mo., when he 
withdrew half of that sum ; E put in $20000, 2 mo. after the part- 
nership was formed ; and F put in $12000, 5 mo. before it expired. 
Divide the profit Ans. D, $945; E, $1800; F, $540. 

7. Two partners, Q and H, cleared in 6 mo. $2150. G's capi- 
tal at first was to H's as 2 to 1. After 2 months, Q withdrew i 
of his capital, and H i of his. Divide the profit. 

Ans. G, $1400 ; H, $750. 
13» 
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CHAPTER XXXIV. 

ALLIGATION. 

487. Alligation is the process of solving qnestions as 
to the mixing of ingredients of different values. There 
are two kinds of Alligation, Medial and Alternate. 

AUigation means eonneeUng, and the process is so called from eojf- 
Mding or linking the prices of tiie ingredients together, as shown in § 490. 

Alllfi^atlon Medial. 

488. Alligation Medial is the process of finding the 
average value of a mixture, when the value and quantity 
of each ingredient are known. 

Ex. 1. — ^A grocer mixes 70 lb. of tea worth %l a lb., 
100 lb. worth $1.25, and 30 lb. worth •l.50. What is a 
pound of the mixture worth ? 

70 lb., at $1, are worth $70 ; 100 lb., at To v 1 — 70 

$1.26, are worth $126; 801b., at $1.60, are inn C i ok "" lOK 

worth $46. Wie whole mixture, therefore, is ^"JJ Z i xn Z ak 

worth $70 + $126 + $46, or $240 ; and it con- J^^ ^'^^ — ^ 

tains 70 + 100 + 30 lb., or 200 lb. If 2001b. 200) 240 

are worth $240, 1 lb. Is worth tJ^j <^ $240, or ~ ^^ *j 20 
$1.20. Am. 

489. RuLB. — Divide the total valtte of the ingredients 
by the 9um of the quantities. 

If an mgredient is put in that oosts nothing (as water, chaff), its 
quantity must be added in with the rest, though its yalue is 0. 

The principle of this rule applies to many questions that inyolye the 
finding of an average, besides those relating to yidues or prices. 

EXAMPLSS FOB PBAOTIOS. 

1. A liquor-merchant mixes 82 gal. of wine at $1.60 a gallon, 
15 gal. at $2.40, 45 gal. at $1.92, and 8 gal. at $6.80. What is the 
value of a gaUon of the mixture ? Ans, $2,008. 

2. If a ship sails 5 knots an hour for 8 hours, 7 knots for 5 
hours, and 8 knots for 4 hours, what is her average rate per honr ? 

437. What Is Alligation 7 Name the two kinds of Alligation. Why is the pro* 
eess BO called ?— 488. What is AUigation Medial ? Explain Ex. 1. Becito the mK 
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8. A dishonest grocer mixed 3 lb. of sand with 10 lb. of sugar 
worth 12c., 201b. worth 14c., and 801b. worth 16c. What did 
the miictnre cost him per pound ? Ana. 18|^ 

4. A goldsmith melts together 11 oz. of gold 28 carats fine, 
8 oz. 21 carats fine, 10 oz. of pure gold, and 2 lb. of alloy. How 
many carats fine is the mixture? Ans. 12ff carats. 

A oarat is ^; that is, gold 21 earats flno is f^ pore metaL • 

5. If 4 dozen eggs are bonght at 16f cents a dozen, 6 dozen at 
21 cents, 8) dozen at 24c., and 5) dozen at 25c., what is the aver- 
age cost per dozen ? Ans. 22^» 

6. A dairyman owning 80 cows finds, at a certain milking, that 
6 give 12 qt. each, 8 give lOJ qt., 10 give 9i qt, and the rest 8 qt. 
apiece. What is the average ? 

7. If a farmer mixes 10 bu. of com, worth 80 cents a bnshel, 
20 bu. worth 85c., 25 bu. worth 90c., and 20 bu. worth 95c., what 
is the mixture worth per bushel ? Ans. 88f c. 

Alligation Alternate. 

490. AUigation Alternate is the process of finding the 
quantities to be taken of two or more ingredients, of 
given values, to make a mixture of given value. 

Ex, 1. — In what relative quantities must coffees worth 
15, 16, 20, and 21 cents a pound, be taken, to make a 
mixture worth 19 cents a pound? 

It is clear that the gains and losses on the several mgredients, as 
compared with the mean value, must balance. Hence we consider a 
price less. than the mean with one greater, — 15c. with 21c. On every 
pound put in at 16c. and sold in the mixture for 19c., there is a gain of 
4c. ; and on every pound put in at 21c. and sold for 19c., there is a loss 
of 2c Therefore, as the gain and loss on equal quantities of the^se two 
kinds are as 4 to 2, we must take quantities that are to each other as 2 
to 4. In like manner, comparing 1 lb. at 16c., and 1 lb. at 20c., we find 
that there is a gsdn of 8c. agfunst a loss of Ic. ; hence the quantities taken 
must be as 1 to 8. The relative quantities, therefore, are 2 lb. at 15c., 
1 lb. at 16c, 3 lb. at 20c, and 4 lb. at 21c Ans, 

The brief mode of performing this operation 
is to link the values in pairs, one less than the 
mean with one greater, to take the difference be- ^^ 
tween the mean and each value, and write it oppo- 
site the value with which it is linked. 
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16-. 
20-' 
21 — 
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1 
3 
4 
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16-1 
16- 



20-" 
21- 



1 
2 
4 
8 



The terms may be linked differently, provided 
one less than the mean is connected with one 19 
greater ; the answers, of course, differ, according to 
the linking. As these answers show merely the rela- 
tive quantities, we may multiply or divide the numbers by any common 
multiplier or divisor, and thus produce an Infinite variety of answers* 

Alligation Alternate is proved by Alligation MediaL Thus : — 

• Proof of l8t atuwer. Proof of ^ ansmer. 

2 lb., at 15c = SOc 1 lb., at 15c. = 16c. 

1 »• " 16c. = 16c 2 " " 16c = 82c 

8 " " 20c = 60c 4 " " 20c = SOc 

J_ " " 21c = 84c _8 " " 21c = 68c 

10 lb. cost $1.90, or 1 lb. 19c 10 lb. cost |] .90, or 1 lb. 19c 

Ex. 2. — ^A grocer, having 10 lb. of coffee worth 16c. a 
j)ound, wishes to mix it with other kinds worth 16, 20, 
and 21c., to make a mixture worth 19c. a pound. How 
many pounds of each must he take ? • 

In Ex. 1, we foand the relative quantities of these coffees for a mix- 
ture worth 19 cents to be 2, 1, 8, 4, or 1, 2, 4, 8. 

Looking at the first answer, we find that the ratio of 10, the 

giv&i quantity of 16- 
2 X 6 = lOlb. ^ cent coffee to 2, its 1 x 10 = 101b. 1 
1x5= 51b. I J difference, is 6; there- 2 x 10 = 201b. 
8 X 6 = 151b. I •^^' fore we multiply the 4 x 10 = 401b. 
4 X 6 = 20 lb. J numbers throughout 8 x 10 = 80 lb. 
-^ by 6. 

In the 2d answer, the ratio is 10 to 1 ; therefore we multiply by 10. 

Ex. 3. — ^A grocer, having coffees worth respectively 
15, 16, 20, and 21 cents, wishes to make with them a 
mixture of 80 lb., worth 19c. a pound. How many 
pounds of each kind must he use ? 

In Ex. 1, we found the relatire quantities to be 2, 1, 3, 4 lb., or 

1, 2, 4, 8 lb.,— m either 

2x8 = 161b.1 case making a total of 1x8= 81b.1 

1x8= 81b. . 101b. For a mixture 2x8 = 161b. I .^ 

3x8 = 241b. ;^^- of 801b., therefore, he 4x8 = 821b. f ^^" 

4x8 = 321b. J ^^i *ate 8 tfanes as 8x8 = 241b. J 

much of each. 



'An9, 



490. Wliat is Alligation Alternate ? £zplaln Ex. 1. What Is the brief mod^ of 
perfonnlng the operation ? How may different answers be obtained ? How is AUi- 
gation Alternate proved ? Explain Ex. 9. Explain Ex 8. Beelt« the rale. 
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491, Rule. — 1. Write the values in a column^ and 
the mean value on the left. lAnk each value less than 
the mean with one greater^ and each greater with one less. 
Write the difference between the mean and each valucj op- 
posite the vcUue it is linked with. These d\ferenees are 
the relative quantities of the ingredients taken in the 
order in which their values stand. 

2. If the quantity of one ingredient is given^ to find the 
corresponding quantities of the others^ m,tdtiply their dif- 
ferences by the ratio of the given quantity to the differ- 
ence of the ingredient it represents. 

3. If the quantity of the mixture is given j to find the 
quantity of the ingredients^ mtdtiply their differences by the 
ratio of the given quantity to the sum of the differences. 

Ex. 4. A liquor-dealer wishes to mix three kinds of 
whiskey worth respectively ^3.25, ^3.50, and ^3.75 a gal- 
lon, with water, so as to make a mixture worth $3. What 
parts of each must he take ? 

We represent the water by 0. As there are three values greater thao 

the mean and but one less, we have to link the three with the one. There 

will, therefore, be three 

3»^5 g^ differences opposite the 

g'gQ g* 0, and their sum will rep- 

q'o^ I ji* resent the relative quan- 

p i I I H., K . OK _ 1 K tlty of water. Aru. 8 gal. 
^ .75 + . 6 + . 25 — 1.5 Qf gj^ij j^j^^ ^f whiskey, 

and Hgal. of water. 



8. 
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1. In what proportions must gold, 12, 16, 17, and 22 carats 
line, be takoi, to make a compound 18 caratafine ? 20 carats fine ? 
16i carats fine ? First ana. 4, i, 4, 9. 

2. A merchant wishes to mix 90 lb. of sugar, worth lO^c., with 
three other kinds^ worth 10, 12, and 14 cents, respectively. How 
many pounds of each must he use, that the compound may be 
worth lie? 12Jc.? 13c.? 
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8. How many pounds of spices, worth respectively 30, 40, and 
50c. a pound, must be mixed with 20 lb. worth 80c. a pound, to 
form a mixture worth 60c. a pound ? Worth 75 cents f Worth 
46 cents ? Fint aru, 6} lb. of each. 

4. A man haying 40 bu. of oats that cost him $22, wishes to 
mix them with two other kinds worth respectivelj 60 and 65o. 
How much of each kind must he take, to form a mixture worth 
600. a bushel ? Arts, 40 bu. at 50c ; 120 bu. at 65c 

5. B, having a contract to furnish 442 lb. of tea worth $1.40 a 
ib., wishes to make a mixture, of the required value, out of four 
kinds, worth respectivelj $1, $1.10, $1.45, and $1.50. How manj 
pounds of each must he take ? 

Am. 52 lb. at $1, 26 lb. at $1.10, 156 lb. at $1.45, 208 lb. at $1.50. 

6. In what proportions must water, and two kinds of rum 
worth $2.^ and $3 a gallou, be .mixed, to form a compound of 40 
gallons, worth $2 a gallon ? 

7. A news-agent sold 198 newspapers, at an average price of 
7 cents apiece. How many must he have sold at 3c, 4c., 5c., 6c, 
and 10c ? Ana, 27 at 3c., &o. 



CHAPTER XXXV. 

INVOLUTION. 

492. Tavolutioii is the process of mnltiplying a nnmber 
by itself. The product is called a Power of the number 
multiplied. 

2x2 = 4. This process is Involution ; 4 is a power of 2. 

498. Powers are distinguished as First, Second, Third, 
Fourth, &C.J according to the times that the given num- 
ber is taken as a &ctor. 

They are indicated hj a figure, called an Index (plural, 
indices) or Exponent, placed above the number at the 
right ; as, 2*, 2*, 2'. 

492. Wliat i8 Involatlon ? What is the product obtained by IiiTolatioii vailed? 
SIve aa example.— 408. How are powers diatiogaished ? How are they indicated f 
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494. The First Power is the number itself; its index 
is never written. The Second Power is also called the 
Square, and the Third Power the Cube. 

First power of 2, 2 

Second power, or Square, 2' = 2 x 2 = 4 

Third power, or Cube, 2' = 2x2x2 = 8 

Fourth power, 2* = 2 x 2 x 2 x 2 = 16, &c. 

496. Rule. — To involve a number^ multiply it by it- 
Melfaa many timeSy lees 1, as there are units in the index 
of the power required. 

S X 3 = 9. There is wm multiplication, though 8 is used as a factor 
twice^ and 9 h the second power. 

496. ^ stead of multiplying by the ori^nal number each time, powers 
already found may be used as multipliers. Thus, for the 7th power, Uie 
4lh may be multiplied by the Sd. But observe that the resulting power 
will be that denoted by the sum of the indices of the multipliers, not theur 

PRODUCT. 

EXAMPLES FOB PSAOTIOE. 

/ 

1. Give the squares and cubes of the numbers from 1 to 12. 

2. Find the 4th power of f. Of 4.6. A'm. ^^ ; 447.7466. 

3. Square 89. Cube 221. Involve . 25 to the 5th power. 

4. Find the value of the foUowing indicated powers :—3' ; 14^ ; 
8*; 7.2«; .01^ (})'; (f)*; 1^ SumqfoM. 71966.28747501. 



CHAPTER XXXVI. 

EVOLUTION. 

497. Eroliition is th« prooess of resolving a number 
into two or more equal factors. One of these equal fac- 
tors is called a Boot of the number resolved. 

4 = 2x2. This process is Evolution ; 2 Is a root of 4. 



404^ WbAt is the FlrBt Power of a number? What is' the Second Power alsa 
called? The Third Power?— 495. Becite the rale for Involution.— 49& What may 
be done, in finding the higher powers ? What caution is given ?— 497. What is 
Evolution ? 
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Efolution is the oppoiite of Involution. In the latter, a root Is given 
•nd a power required ; in ti^e former, a power is given and a root required. 

498. Roots take their names, Sqaare Root, Cabe Root, 
Fourth Root, Fifth Root, &c., from those of the corre- 
sponding powers* 

Roots are indiccOed by a character called the Badical 
Sigiif V9 placed before the number whose root is to be 
extracted. 

The Index of a root is a figure placed above the radi- 
cal sign at the left, to denote what root is to be taken, — 
that is, into how many equal factors the number is to be 
resolved. To express the square root, the radical sign is 
used without any index. 

^4, read square root o^4, = 2, since 2 x 2 s= 4. 
^8, " cube root of B, =2, "2x2x2 = 8. 
yi6, " fourth root of 1^, =2, " 2 x 2 x 2 x 2 = 16. 

The most important operations in Evolution are the 
extraction of the Square and the Cube Root. 

Sqnare Root. 

499. Extracting the square root of a number is resolv- 
ing it into two equal factors ; as, 4 = 2 x 2. 

600. Taking the smallest <and the greatest number that 
can be expressed by one figure, by two, three, and four 
figures, let us see how the number of figui*es they contain 
compares with the number of figures in their squares:- 

JRoottt, 1 9 
SquareSf 1 81 

We find from these examples that, if we separate a 
square into periods of two figures eachj commencing at 
the righty there will be as many figures in the square root 
as there are periods in the square^ — counting the left-hand 
figure^ if there is but one^ as a period. 

Of what is Evolntfon the opposite? — 198L From what do roots take their 
names? How are roots indicated? What is the Index of a root? How is the 
sqaare root expressed? What are the most important operations tnETolution? — 
499. What is meant by extracting the square root of a nnmber? — 600l How «an we 
And, firom a square, the number of figures its square root contains ? 



10 99 
I'OO 98'01 



100 999 
I'OO'OO 99'80'01 



1000 9999 
I'OO'OO'OO 99'98'00'01 
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601. Wc derive the method of extracting the square 
root from the opposite operation of squaring. Sqmare 
25^ regarding it as composed of .2 tens (20) and 5 units. 

2(^ = 20 +6 20« = 400 26 

20+5 20 X 6 = 100 25 

Multiplying by 20, 20« + (20 x 6) 2 x 100 = 200 125 

Multiplying by 6, (20 x 5) + 6* S*= 25 60 

Adding part^ produotB, 20' + 2 (20 x 6) + 6* ==»-25 squared = 626 626 

Hence, The square of a number composed of tens and 
unitSy equals the square of the tenSy plus twice the product 
of the tens and unitSy plus the square of the units, 

602. "Now reverse the process. Find the sq. root of 625. 

According to § 600, we separate 625 Into periods of two figures each, 
banning at the right (6'25), and find that the root witt contain two 
figures, — a tens* and a units' figure. 

According to § 601, 626 must equal the square of the tens in its root, 
plus twicj^hegftuipict of Ute tens and units, plus the square of the units. 
The square o^Si%u must be found in the left4iand p^od, 6(00). The 
greatest number whose square is less than 6 is 2, which we place on the 
right as the tens' figure of the root. 2 tens ^^^^ .^w 

(20) squared = 4 hundreds, which we sub- J ^^ \'^'^ 

tract from the 6 hundreds. Bringing down Ji 

the remaining period, we have 226, which 20 X 2 =: 40) 225 

must equal tvfiee the product of the kn» (40 X 5) + 6' = 225 
and units, phu the square of the ttnits. 

Hence, to find the units' figure of the root, we divide 225 by twice 
the tens, or 40. The quotient Is 6, whioh we place in .the root as its 
units' figure. Then, twice the product of the tens and units, plus the 
square of the units = twice 20 x 5, plus 25 = 225. Placing this under 
the dividend 226, and subtracting, we have no remainder. 

6'25 (25 hi practice, we write twice the tens* figure (4) on 

4 the left as a trial divisor, and complete it by annexing 

AK 99K *^® units' figure of the root. Multiplying this com- 

oftc P^®*® divisor by the units' figure^ we have the same 

f25 result, 225. 

608. RrxE. — 1. Separate the ffiven number into periods 
of two figures eachy beginning ait the units* place* 

2. I^lnd the greate$t number whose square is contained 
hi the left-hand periody and place it on the right as the first 



601. Whence do we derive the method of extracting the eqnave root f Square 
2S, reganltng it as composed of 2 teni and 6 onlta. What principle is dedaced from 
this example f-'-dOS. Beverae the proceea; extract the square root of 020^explali^ 
ing the steps.— 508w Bedte the role for the extraction of the square root. 
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root figure. Subtract its square from, the first period^ and 
to tJhe remainder annex the second period for a dividend, 

8. Double the root already/ founds and^ placing it on 
the left as a trial divisor^ find how many tiroes it is con- 
tained in the dividend toit/i its last figure omitted. Annex 
the quotient to the root already found and to the trial di- 
visor, Mtdtiply the divisor thus completed by the last root 
figure^ subtract^ and bring down the next period as before, 

4. To the last complete divisor add the last root figure 
for a new trial divisor ^ and proceed as before tiU the 
periods are exhausted 

If any trial divisor is not contained in the dividend with its last figure 
omitted, annex to the root already found and to the trial divisor, bring 
down the next period, and find how many times it is then contained. 

I^ on multiplying a complete divisor by the last root figure, the 
product is greater tl^n the ^vidend, the last root figure must be dimin- 
ished, and the figure annexed to the trial divisor changed accordingly. 

I^ when all the periods have been brought down, there is still a 
remainder, periods of decimal ciphers may be supplied and the operation 
continued. The root figures corresponding to the decimal periods will 
- be decimals. 

604. To point off a decimal for the gx. 2,— Find the square 
extraction of the square root, commence j* ^tr^A in-in 

at the decimal point and go to the right, root Ot 1524.1216. 
completing the last period, if necessary, 15'24.12'16 (89.04 

by annenng a cipher. Root figures g 

I'esulting from decimal periods are always -^ 

decimals. ^^ ^24 

621 

606. To find the root of a common itqa^. — qi^lA 
fraction, reduce it to its lowest terms, *^^J^ %\cy\a 
and extract the root of its numerator and "^^-^^^ 

denominator separately, if they have ex- 
act roots. If not, reduce the fraction to a decimal, and extract its root, 
carrying the operation as far as may be required. Reduce a mixed num- 
ber to an improper fraction, and proceed as just directed. 

606. To prove the operation, square the root found, and see whether 
the result equals the given number. 

If any trial divisor is not contained in the dividend with its lastjSgnre omitted, 
what must be done ? Under what eircumstanoes mnnt a root figure be diminished ? 
If, when all the periods have been bronght down, there is still a remainder, what 
may be done?— 50i. How is a decimal points off for the extraction of the square 
root? What root fi|nires are always decimals?— {iO& How is the sqnare root of 
a c«inmon fraction found f How is the squaro root of a mixed number found ? — How 
Is the operation proved ! 
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EXAMPLES FOB PBAOTIOE. 

1. What is the square root of 10018G081 ? Am. 10009. 

2. What is the square root of 12321 ? Of 53824? Of 11390625? 
Of 16064064 ? Of 8600 ? ^m of am. 7786. 

8. Find the square root of 4489. Of 631441. Of 16983663041. 
Of 11019960676. Of 61917364224. Sum of dm. 484925. 

4. Extract the square root of 6.5536. Of .00890625. Of 
.0011943936. Of 60.481729. Sam of am. 10.43406. 

6. Find the square root of f|}. Of 4fi. Of 4^. Of H- Of 
Wl*- OfJtf. ^7w. I, 2i, 2.027 +, &c. 

Applications of SquaebJSoot. 

607. The areas (§ 252) of similar figures are to each 
other as the squares of their like dimensions. The areas 
of two circles whose diameters are 3 and 4 feet, are to 
each other as 3' to 4', or 9 to 16. 

608. When the area of a square is known, extract its 
square root, to find one of the sides. The answer will be 
in the denomination of linear measure that corresponds 
to the denomination of the area. A square field containing 
49 square rods will be 7 (\/49) Unear rods on each side. 

609. A Rectangle is a four-sided figure e r 

whose angles are all right angles ; as, E F | | 

GPL H Gr 

810. A Triangle is a figure bounded by three straight 
lines. 

611. A Right-angled Triangle is a triangle 
that contains a right angle ; as, A B C. 

The Hypothenuse of a right-angled trian- 
gle is the side opposite the right angle ; as, ^ 
A C. Of the two shorter sides, the one on which the 
triangle stands (as A 6) is called the Base, and the other 
(as B C) the Perpendicular. 

607. What principle is laid down respecting the areas of similar flgnres ?— 568L 
How is the side of a square found from its area?— 509. What is a Bectangle ?•— 5]Ql 
What is a Triangle ?— Ml; What is a Eight-angled Triangle ? What is the Hypoth- 
enuse of a right-angled triangle ? What is the Base ? What is the Perpendicular ? 
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612. It is shown, ia Gkometry, that tha square on the 
hypot/tenuse equals the «um qfthe 
aguares on the other two aieua. 

This principle is illu9i™Wd bj the Sg- 
nre on the right The Bmall Bqunrea are 
bU eqoil ; it will be ieeo thU the sqnftre 
of the hypotheniue coDlaiiu 2S, that of 
the base Ifl, that of the perpendicular 9. 
£3 = 16 + 9. Ilonco Iheee 

Rdxeb. — 1. The tvio shorter 
sides being given, to find the hy- 
pothemtse, add their squares and 
extract the square root of the sum. 

n. The hypothenuse and one of the shorter sides being 
given, to find the other, tubtract the square of the given 
sidefi-om that of the hypothenuse, and extract the square 
root of the remainder. 

Ex. — A liberty polo wns broken 30 feet from the top, 
and the npper piece, tailing over, strack the ground 18 
ft. from the lower extremity. How high was die pole ? 

A rigbt-angled triangle was fbrmed, the 

broken part beuw tbe bTpothenuse, the upright SO' — ]8 = 67S 

part the perpeoiflcukr, and the diattnce from ^ 676 = 24 

the point where the top stniclt the ground to 34 + 80 = 64 

the foot of the pole the bese. Appl^g Rule ^^^ g^ » 
II., we find the perpendicular, or upright juece ; 
irbicb, added to the pari broken off, ^vee the whole lengtb. 



1. A flag-Btaff S6 ft. high WM broken | of the wfty np. How 
&r from its foot did the top Btlike the groandt Am. 2QJBL.+ 

3. If a ladder 85 ft. long is placed 31 ft. froia the base of a 
rock, how high np the rock will it reach ! Am. 28 ft. 

8. Arope4S ft, long, attached to the top <tf a hoos^ extended 
to a log 86 ft. from its baae. How high was the house I 

4. Two persons start from the same [dsoe, and go, tbe one dne 

GI3. WhM d(w> the iqiun on tlir bypotbrnnse cqiul t Bow )■ thti principle 
nhiHratedr Btolts Iha rnls Ibr flndiD; thi hTpoIbeniiH. Bectlo the rals (br Bncl- 
km tha tow or perpendlenUr. Exfiltfn (Ik (umple. 
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north 80 miles^ the otiier due ^est 60 miles. Hott far apart are 
they? 

5. What is the side of a square whose area is 121 square feet. 

6. What is the distance between two opposite comers of a lot 
50 feet by 60 feet ? ^ Ans. 70.7 ft. + 

7. What is the distance between two opposite corners of a 
square whose area is 900 square feet? Ans, 42.426 ft. + 

8. What is the distance between two opposite comers of a 
rectangle 15 rods long by 20 rods wide? 

9. What distance will I save by walking directly across, from 
one comer of a plantation a mile square to the opposite comer, 
in stead of following the two udes? Ans. 187.452 rd. 

10. A person lays out two circular plots, one containing 9 times 
as much land as the other. How do their diameters compare ? 

• 

Cube Root. 

613. Extracting the cube root of a number is resolving 
it into three equal factors ; as, 8 = 2 x 2 x 2. 

614. Taking the smallest and the greatest number 
that can be expressed by one figure, by two and three 
figures, let us see how the number of figures they contain 
compares with the number of figures in the cubes : — 



Boots, 1 9 
Oubes, 1 729 



10 99 

I'OOO 970'299 



100 999 

I'OOO'OOO 997'002'999 



We find from these examples that, if we Beparate a 
(yube into periods of three figures eaeh^ commencing at the 
rights there will he as many figures in tJie cube root aa 
there are periods in the cube^ — counting the Ufitrha/ad figure 
or figures^ if there are but one or ttoOy as a period. 

616. We derive the method of extracting the cube 
root from the opposite operation of cubing. Cube 26, 
regarding it as composed of 2 tens (20) and 6 units. 

618. What is meant by extracting the cabe root of a munb«r?— 614. How can 
we find, ftom a cube, the number of flgtweB Its cube toot contains ?— 616. Whence 
to we derive the method of extracting the cabe voot ? Cube 20 -f 6. 
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The fquAre of 20 + S was found in § 601 ; we multiply it by 20 + 8. 



Square of 20 -f 5 a 

MnltlpljIngbyaO, 
Multiplying by 0^ 
Adding partial prod*!, 



20* + 2 (20 X 6) + 6* 

20+5 

20' + 2 (20« X 6) + (20 x 5«) 

(20* X 5) + 2 (20 X 5*) + 6» 



20» +8 (2^« X 6) + 8 (20 X 6") + 5' = 25» 

As 5 Is a common faetor of the h»t three terms, the oabe of 25, as 
just found, may be written as follows : — 



20> + 



8 times 20* 

+ 3 dmes 20 x 5 

+ 5« 



X 5 



Hence, (he et/heof a number com- 
posed of tens and units equals Ike 



20* = 8000 
8(20» X 6)= 6000 
8 (20 X 5*) = 1500 

6* = J125 
25* =: 16625 



CMheof (he tens + 



8 Hmes Ike square of the tens 

+ 8 times prodaet of tens and uniis 

+ Ihe square of the units 



X the units. 



516. Reverse the process ; find |;he cube root of 15625. 

According to. § 614, we separate 15625 into periods of three figures 
each, beginning at the right (15'625X and find that the root will contain 
two figures, — ^a tens* and a units* figure. 

The cube of the tens must be found in the left-hand period 15(000). 
The greatest number whose cube is contained in 16(000) is 2(0), 
which we place on the ri^t as the tens* figure of the 
root. 2 tens (20) cubed r= 8 thousands, which we sub- 
tract from the 15 thousands. Bringing down the remain- 
ing period, we hare 7625 ; which, § 515, must equal 

8 times the square of the tens 

+ 8 times the product of the tens and units 

+ the square of the units 

Hence, to find the units* figure of the root, we divide 7625 by 8 time? 
the square of the tens as a trial divisor. It is contained 6 times ; but, 
makins allowance for the com- 



15'625 (2 
7625 



X theimits. 



Trialdiv^20«x8 =1200 

20 X 5 X 8 a 800 

5«= 25 



15'625 (25 
7625 
7625 



pletion of the trial divisor, we 
regard the quotient as 5, and 
write 5 in the root as its units* 
figure. Now, to complete the 
divfaor we have to add to 8 g, j^^, ^,, ^^^ 

times the square of the tens^ al- 

ready found, 3 times the product of die tens and units (20 x 5 x 3 = 800), 
and the square of Vie units (5^ = 26), — ^making 1525. Multiplying thi^ 
by the units* figure, and subtracting, we have no remainder. Aiis, 25. 

How may the cube Jnst found be written Y Hence, what does the enbe of i 
nnmb«:c«mpofled of tena and units equal ?-~516. Reverse the process; extract ths 
«nbe root of 15<S6) explaining the steps.— 617. Secite the rule. 
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617. Rule. — 1. Separate the givennumber into periods 
of three figures each, beginning at the units* place. 

2. Mnd the greatest number whose cube is contained in 
the left-hand period, and place it* on the right as the first 
rootfigtire. Subtract its cube from the first period, and to 
the remainder annex the second period for a dividend 

3. Take three times the square of the root already 
found; and, anneocing two ciphers^ place it on the left 
as a trial divisor. Mnd how many times the trial di- 
visor is contained in the dividend (meting some allows 
ance)y and annex the quotient to the root already found. 
Complete the trial divisor, by adding to it 30 times the 
product of the last root figure and the root previously 
found, also the square of the last root figure. Multiply 
the divisor, thus computed, by the last root figure, subtract 
th^ product from the dividend, and bring down the next 
period as before. 

4. Repeat the processes in the last paragraph, tiU the 
periods are exhausted. 

If anj trial divisor is not contained in its dividend, place in the root, 
annex two ciphers to the trial divisor, bring down the next period, and 
find how manj times it is then contained. 

If, on multiplying a completed divisor bj the last root figure, the 
product is greater than the dividend, the last root figure must be dimin- 
ished, and the necessary changes made in completing the divisor. 

Separate a decimal into periods, from the decimal point to the right, 
completing the last period, if necessary, by annexing one or two dphers. 

To find the cube root of a common fraction, see § 506. 

To prove the operation, cube the root found. 

Ex. 2.— Extract the cube root of 348616. 378872. 



7« X 8 = 14T 
Ist trial divisor, 14700 


848'616.378'872 (70.88 
843 

5616 


2d trial divisor, 1470000 

70 X 8 X 80 = 6800 

8a =« 9 


5616378 


Complete divisor, 1476809 


4428927 


8d trial divisor, 148262700 

708 X 8 X 80 = 16S720 

8» = 64 


1187451872 


Complete divisor, 148481484 


1187451872 



dI2 BYOLUTtOK. 

SZAHPLB8 FOB PBAOTIOE. 

1, Extract tbe cube root of 2357947691. Ans. 1331. 

2. What is the cube root of 91125 ? Of 7256313656 ? Of 
387420489? Of 10077696? ^m <2^a3M. 2926. 

8. Extract the cube root of 42875. Of 125450540216. Of 
843558903294872. Of 117649. ./Sum o/atm. 75128. 

4. What is the cube root of 18.609625 ? Of .065450827 ? Of 
.000000008 ? Of 1.25992105, carried to five decimal places ? Of 
3, to four decimal places ? Bum of ans, 5.57725. 

5. Find the cube root of j+H- Of V!/^. Of 17i. Of ^. 
Of%V. Of-AV^. Of*. OflOlf ^w«. if , If 2.577 + , &c 

518. Tbe solid contents of similar bodies are to each 
other as the cubes of their like dimeasions. The solid 
contents of two globes whose diameters are 6 in. and 12 
in., are to each other as 6' to 12', or 216 to 1728.* 

619. When the solid contents of a cube are known, ex- 
tract the cube root, to find one of the sides. The answer 
will be in the denomination of linear measure that corre- 
sponds to the denomination of the solid contents. A cu- 
bical block whose solid contents are 8 cubic inches, will 
be 2 (^ 8) linear inches on each side. 

6. If a baU 3 in. in diameter weighs 8 lb., what will a ball of 
equal density, whose diameter is 4 in., weigh ? An»<, 18ff lb. 

7. What is the side of a cube whose solid contents equal those 
of a rectangle, 8 fL 3 in. long, 3 ft. wide, and 2 ft. 7 in. deep ? 

Ans. 47.9843 in. 

8. What is the side of a cube containing 2197 cu. iu. ? 

9. There are three balls whose diameters are respectively 3, 4^ 
and 5 inches. What is the diameter of a fourth ball, of the same 
density, equal in weight to the three ? Ans, 6 in. 

10. If a ball 12 in. in diameter weighs 238 lb., what will be 
the diameter of another ball of the same metal, weighing 32 lb. ? 

61& What principle is laid down respecting the solid contents of similar. bodies? 
~^19. How is the side of a cube found ih>m its solid contents ? 
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CHAPTER XXXVII. 

PROGRESSION. 

620. Prog^eBsion is a regular increase or decrease in a 
series of numbers. 

521. There are two kinds of Progression, Arithmetical 
and Geometrical. 

A series of numbers are said to be in Arithmetical 
Progression, when they increase or decrease by a common 
difference: as, 16, 18, 20, 22; 16, 14, 12, 10. 

A series of numbers are said to be in Geometrical 
Pr<^;re88ion, when they increase or decrease by a common 
ratio: as, 16, 32, 64, 126 ; 16, 8, 4, 2. 

622. The numbers forming the series are called Terms. 
The first and the last term are the Extremes, the inter- 
mediate terms the Means. 

623. When the terms increase, they form an Ascending 
Series; when they decrease, a Descending Series. 

Aritbinetlcal Progression. 

624. In Arithmetical Progression, there are five things 

to be considered : the First Term, the Last Term, the 

"N"umber of Terms, the Common Difference, and the Sum 

of the Series. Three of these being given, the other two 

can be found. 

To find the relations between these five elements, let ns look at the 
scries that follow, in which the first term is 13, the common difference 2, 
and the number of terms 5 : — 

Ascending, 13, 13 + 2, 13 + 24-2 13 + 2 + 2 + 2, 13 + 2 + 2 + 2 + 2. 
Descending, 13, 13—2, 13—2—2,' 13—2—2—2, 13—2—2—2—2. 

It will be seen that the second term equals the 1st, plus (in the de- 
scending series, minus) orvce the common difference; ^e mird term 

520. What Is Progression ?— 621. How many kinds of Progression are then? ? 
When are numbers said to be in Arithmetical I^ogression ? When, in Geometrical 
Progression? Give examples. — 522. What are the nambers forming the series 
called ? What are the Extremes? 'What are the Means ?— 528. What is an Ascend- 
ing Series ¥ What is a Descending Series ?^624. How many things are to be con- 
sidered in Arithmetical Progression ? Name them. How many of these must be 
given, to find the rest? 

14 
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equals the 1st, plus (or minus) twice the coimmon difference ; the fowrHi 
term equals the 1st, plus (or mmus) three times the common difference. 
And, generally, any term equals the first term, increased (or diminished) 
by the common difference taken as many times as the number that rep- 
resents the term, less 1. Heuce the following rule : — 

RuLB L — The first term^ common difference^ and num- 
ber of' terms being given, to find the last term, muUiply 
the common difference by the number of tenna less 1, and 
add the product to {or in a descending series subtract it 
from) the first term, 

525. Again, looking at the series, we see that the last term equals 
the tirst term plus (or minus) the common difference taken as many 
times as there are terms, less 1. Hence the following rules : — 

Rule II. — The extremes and number of terms being 
given J to find, the common difference, divide the difference 
of the extremes by the number of terms less 1. 

Rule III. — TJie extremes and common difference being 
given, to find the number of tenns, divide the difference 
of the extremes by the common difference, and to the quo* 
tient add 1. 

526. To fii^d ^6 average valud of the terms of a series, we add the 
extremes (the greatest and the least term), and divide their sum by 2. 
Having thus found the average, if we multiply it by the number of terms, 
we shall have the sum of the series. 

Rule IV. — The extremes and number of terms being 
given, to find the sum of the series, muUiply half the srnn 
of the extren^es by the number of terms, 

527. These principles are embodied in the following foimulas :— 
a = first term, Then, 1= a±d x (n-^l), 

I = last term, d = -"— or -^^'. 

n = number of terms, «. » - « i . " " ' 

d == common difference, ^ = "5 *" ^ ^'^ ~d~- + ^' 

8 = sran of series. g — t±L x n. 

In solving the examples, ask what is given, and what required, and 
apply the proper rule or formula. 

• mm. I ■ ■ „ . 11*^ ^1 11 ■■ >■■■ * ■ ■ ■ I ■■ ■ n%^ ■■ -i^l- I ■—■■11^ 

Examining tlxe two eeries that are given, what do wo find the second term 
equals? The third? The fourth? What geuwal principle is deduced? Recite 
Bulc 1.-625. Again, looking at the series, what do we find that the last term equals? 
Eecite Rule II. Recite Rule III. ~626. How may we find the average value of fh« 
terms of a scries ? How may we find the sum of the series ? Recite Rule lY. 
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Ex. 1. — ^A person made 12 deposits in a bank, increas- 
ing them each time by a common difference. His first 
deposit was $60, and his last $160 ; what were the inter- 
mediate ones? 

Here we have ^ven the extremes, |50 and $160, and the number of 
terms, 12. The means are required, and to form them we need the com- 
mon difference. Apply liule U. 

160 — 50 = 110, dilTerence of extremes. 
llO-f- 11 = 10, common difference. 
$60, $70, $80, $90, &c., intermediate deposits. Ans, 

Ex. 2. — ^A falling body moves 16^ ft, during the first 
second of its descent, and 144f ft. the fifth second. How 
far does it fall in five seconds ? 

Here we have the extremed, 16^^ and 144}, and the number of terms, 
5. The sum of the series is reiquiied. Apply Rule IV. 

16-tV + 144| = 160f, sum of the extremes. 

160| -^ 2 = SO-iVf half the sum of the extremes. 

80 1^ X 6 = 402^^ ft, whole distance. Am, 



EXAIIPLES FOB PBAOTIOB. 

1. A field of com containing 50 rows has 20 hills in the first 
row, 28 in the second, and so on in arithmetical progression. 
How many hills in the last row ? Arts, 167 hills. 

2. A person travelling 25 days went 11 miles the first day and 
135 the last, increasing the number each day by a common 4ifier- 
ence. How far did he travel each of the intervening days, and 
how far in all ? Lcut arts, 1825 m11e& 

3. A note is paid in annnal instalments, each less than tho 
previous one by ^3. The first payment being $49, and the last 
$7, how many instalments were there ? Ans, 15. 

4. A man has 7 sons, whose ages are in arithmetical progres- 
sion. The eldest being 23, and the youngest 5, what is the differ- 
ence in age between the youngest and his next elder brother ? 

5. Bought 100 yd. of cloth. The first yard cost £1 15s. 6d., 
and each of the others 4d. less than the preceding one. What 
did the last yard cost, and what the whole ? First ans. 2s. 6d. 

6. What is the 20th term of the series, 8, 15, 22, &c. ? 
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Geometrical Progression. 

528. In Geometrical T^ogression, there are five things 
to be considered : the First Term, the Last Term, the 
Number of Terms, the Ratio, and the Sum of the Series. 
Three of these being given, the other two can be found. 

629. Look at the following series, in which the first tenn is 6, ih« 
ratio 2, and the number of terms 6 : — 

6, 6x2, 6x2x2, 6x2x2x2, 6x2x2x2x2. 
Or, 6, 6 X 2, 6x2*, 6 x 2«, 6 x 2*. 

It will be seen that each term consists of the first term, 6, multiplied 
by the ratio, 2, raised to a power whose index is 1 less than the number 
of the term. Hence the following rule : — 

Rule L ITie first termy ratiOy and number of terms 
heing given^ to find the last termy multiply/ the first term 
by thai power of the ratio whose index is 1 less than the 
nurfiber of terms. 

530. Suppose the sum of the series 6, 18, 64, 162, 486, is required. 
Multiplying each term by 8 (the ratio), we form a second series whose 
sum is 8 times as great Then, subtracting the 1st series from th« 
2d, we have a result twice as great as the sum of the Ist series. 

18, 54, 162, 486, 1468 = 8 times. 
6, 18, 64, 162, 486, = once. 

1468 — 6 = twice. 

Cancelling the intermediate terms, we have 1468 — 6 for the result, 
which, bemg twice as great as the sum of the 1st series, we divide by 2. 
Now 1458 is the last term multiplied by the ratio (486 x 8) ; and 2, by 
which we divide, is the difference between the ratio and 1 (8 — 1). Hence, 

RuxE II. — The extremes and the ratio heing giveuy to 
find the sum of the series^ multiply the last term by the 
ratiOyfind the difference between this product and the first 
termy and divide it by the difference between the ratio 
andl. 

FoBMTJLAs :— Z = a X r •"' 

r = ratio $ = <i2i±Li_ or .IzSL^^lU 

r- 1 1 -r 



628. How many things are to be considered in Geometrical Pirogression t Name 
them. How does the ratio compare with 1 in an aacending aeries? How, in a de- 
scending aeries?— 629. Looking at the given geometrical series, of what will it be 
seen that each term consists ? Becito Bnle L— 680. Go through the reasoning by 
which the rale for the sum (rf the scries is arrived at Beoito Rule IL 
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531. In a descending infinite series, as 1, i, J, ^, &c., 
the last term is infinitely small, and may be regarded as 0. 

Ex. 1. — ^What is the amount of $260, for 6 years, at 
6 ^, compound interest ? 

The principal is the first term of a geometrical series. The amount 
of |1, for 1 year, at 6 ^, is the ratio. 6 (years) -f- 1 (the principal bemg 
the first term) is the number of terms. The amount required is the last 
term. Apply Bule L, § 529. 

1.06* = 1.418619112268 
1.418619112256 x 250 = $354,629 Ana, 

Ex, 2. — ^What is the sum of a series ©f 8 terms, com- 
mencing 200, 50, 12^, &a ? 

Here the first term, the ratio (60 -f- 200 = J), and the number of 
terms are ^ven, and the sum of the series is required. We first apply 
Rule I., § 529, to find the last term ; and then Rule 11., § 530, to find 
the sum. 

ay = Tui^ir TJshr X 200 = yff ^, last term. 

200-,j«7 = 199H« 
199 fttJ X * = 266 mi Atu. 

EXAMPLES FOB PBAOTIOE. 

1. A person goes 2i miles the first day, 5 the second, and so 
on in geometrical progression. If he travels thus for 8 days, how 
far will he go the last day ? How far in all ? Last ana. 637i ™i« 

2. B invested $1000 so that it would double itself "every four 
years. What did his capital amount to at the end of the twelfth 
year ? At the end of the twentieth year ? 

8. What is the amount of $800, for 5 years, at 7^, eompotmd 
interest? Am. $1122.04. 

4. If ten stones are laid in a line, the first 8 ft. from a hasket, 
the second 9, the third 2T, and so on in progression, how far must 
a person starting from the basket walk, to pick them up singly 
and place them in the basket ? Ans, S^§^ mi. 

5. First term, 100 ; ratio, J ; number of terms, 9. Required 
the sum of the series. Ans, 199 fj. 

6. Find the sum of the infinite series 1, J, J, ^, &o. (§ 581). 

7. Find the sum of the infinite series 1, i, ), &c. Ans. 1^ 
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CHAPTER XXXVIII. 

MENSURATION. 

532. Mensuration is that branch which gives rules for 

finding the length of liues^ the areas of surfaces, and the 

solidity of bodies. These rules are derived from Geometry. 

Several rules of Mensuration have been already given ; as, those re- 
lating to the sides of right-angled triangles, § 612. Some of the others 
that are most important are given below. 

533. Parallelograms. — A a a a 
Parallelogram is a foui^sided 
figure that has its opposite 



sides equal and paralleL A ^ ^ ^ 

square and a rectangle are parallelograms. 

The Base of a parallelogram is the side on which it 
stands. Its Altitude is the perpendicular distance from 
its base to the opposite side ; as, A B in the figures. 

Rule. — To find the area of a parallelogram,^ multiply 
tJie base by the altitude., 

1. How many square feet of snrface will be covered by 12 
boards 18 ft. long and 18 in. wide ? Ana. 824 sq. ft. 

2. Find the cost of a piece of land 40 cb. 15 1. square, at $80 
an acre. Am. $4886.06T5. 

3. What is the difference between the areas of two parallelo- 
grams, the one 80 ft. long and having an fdtitnde of 20 ft,, the 
other having a length of 30 ft. and an altitude of 25 ft. ? 

534. Triangles. — ^The Altitude of a o c 

Triangle is a perpendicular drawn from p^. As. 

one of its angles to the base, or the base J \Nv / \ X 
produced ; as, C D. ^ ^ 

Rule. — To find the area of a triangle^ multiply its 
base by half its altitude, 

582. What Is Mensuration ?— 688. Wliat is a Farallelogrftm Y What Is its Base ? 
What Is its AUltndef £ecitethe rule for finding the area of a parallelogram.— 
584. What is the Altltade of a Triangle Y Becite the rules for finding the area of » 
triangle. 
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Or, when the three eidea are given, from half their sum 
subtract each side s^arately, multiply together the three 
remainders and the half sum, and extras the square root 
of their product. 

4. What is the area of a triangle whose base is 12 feet and its 
altitude 3 yards ? u^tw. 64 aq, ft. 

5. "What is the area of a triangle whose sides are respectively 
7, 11, and 12 feet? Am. 37.94 sq. ft.+ 

6. In a triangular field whose sides are 18, 80, and 82 feet, 
how many square yards ? 

636. CiECLES. — The Circumference, Diameter, and 
Radius of a Circle are defined on page 157. 

Rules. — ^I.. To find the circumference of a circle^ mulr 
tiply the diameter Jy 3.14159. 

IL To find the diameter, multiply the circumference 
by .3183. 

in. To find the area, mtdtiply ^ the ciroun^fhrence by 
the diameter. 

Or, multiply the square of the circumference by .07958. 
Or, multiply the square of the diameter by .7854. 

7. The diameter of the earth being 7926 miles, what is its cir- 
cumference? Am. 24900.24234 mi. 

8. Oyer what distance will a wheel 4 fb. 9 inches in diameter 
pass, in making four revolutions ? Ans. 59.69021 ft. 

9. If the tire of a wheel is 14.3235 ft. in circumference, what 
is its diameter ? 

10. What is the area of a circular plot requiring 40 rods of 
hedge to enclose it ? 

11. If I describe a circle with a rope 40 ft. long, fixed at one 
end, what will be its area? Ans. 5026.66 sq. ft. 

12. A circle contains 415.4766 sq. inches, what is the square 
of its diameter ? What is its diameter ? Zmt ans. 23 in. 

$85. What is the Circumference of a circle ? The Diameter Y The Sadiv i Bd- 
clt« the rule for finding the circumference. The diameter. The area* 
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536. Cylinders. — ^A Cylinder is a body of uniform 
diameter, bounded by a curved surface, and two 
equal and parallel circles, either of which may 
be regarded as its base. 

The Altitude of a cylinder is the perpendic- 
ular distance between its bases. 

Rules. — ^L To find the surface of a cylinder^ 
multiply the circumference of tJie hose hy the altitude^ and 
to the product add twice the area of the base. 

IL To find the solidity of a cylinder, multiply the 
area of the base by the altiti$de. 

The base being a circle, its area may be found by Rule HI., § 536. 

13. How many square feet m the surface of a stove-pipe 20 
feet long and 5 inches in diameter ? Ans, 26.179 sq. ft. + 

14. How many gallons (wine) will a cylindrical cistern hold, 
that is 15 ft. deep and 4 ft. across? Ana, 1410.048 gal. 

15. A cylindrical piece of timber is 24 feet long and 18 inches 
across; what will it cost, at 20c. a cubic foot? Ans. |8.48. 

537. Spheees. — ^A Sphere is a body bounded by a 
curved surface, every point of which is equally 
distant from a point within, called the centre. 

Rules. — ^I. To find the surface of a sphere, 
multiply the square of the diameter by 3.14159. 

II. To find the solidity of a sphere, multiply the cube 
of the diameter by .5236. 

16. Required the surface and solidity of a sphere 30 inches in 
diameter. Ans, 19 sq. ft. 91.431 sq. in. ; 8 cu. ft. 313.2 cu. in. 

17. The diameter of the earth is 7926 miles ; if it were a per- 
fect sphere, how many square miles would its surface contfdn ? 

18. Required the solidity of a sphere 2 yd. in diameter. How 
many square yards in its surface ? 

586. What is a Cylinder? What Is the Altitude of a cylinder? Beeite the rale 
for finding the sarfiace of a cylinder. For finding the solidity of a cylinder.— 637. 
What is a Sphere ? Give the rale for finding the surfiice of a sphere. For findioj; 
the solidity of a sphere. 
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CHAPTER XXXIX. 

ANNUITIES. 

538. An Aimiiity is a sum payable yearly. 

A Certain Annuity is one payable for a definite num- 
ber of years. 

A Life Annuity is one payable yearly during the life 
of a person or persons. 

A Perpetuity is an annuity payable yearly forever. 

An Annuity in Bevendon is one that is to commence 
at some future time. 

An Annuity Forborne, or in Arrears^ is one that re- 
mains unpaid after it is due. 

639. The Amount of an Annuity Forborne is the sum 
of the amounts of the several payments due, for the time 
they have remained unpaid. 

540. The Final Value of a Certain Annuity is the 
sum of the amounts of the several payments, computed 
from their date to the expiration of the given time. 

The Present Value of a Certain Annuity is such a 
sum as, put at interest for the given time and rate, would 
amount to its Final Value. 

641, To find the amount of an annuity forborne^ or 
the final valice of a certain annuity 

Either simple or compound interest may be allowed. 
The latter is more usual, and a Table is then used in the 
computation with great advantage. 

642. Rule L — ^If simple interest only is allowed, Mtd- 
tiply the annuity by the number of payments due, and to 
the product add the interest of the annuity for a term 

63S. What is an Annuity Y What Is a Certain Annuity? A Life Annuity? A 
Perpetuity? An Annuity in Keversion? An Annuity Forborne ?— 589. What is 
meant by the Amount of an Annuity Forborne ?— 5i0. What is meant by the Final 
Value of a Certain Annuity ? By its Present Value ?— 541. In computing the amount 
of an Annuity Forborne, what kind of interest is usually allowed ?— M2. Recite the 
cultt for finding the amount of an annuity that draws simple interest Explain Ex. 1. 
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eqiuil to the eum of all the periods during which successive 
payments are due. 

Ex. 1. — What is the amount of an annuity of $750, in 
arrears 5 years, at 7 ^, simple interest ? 



Five payments are due : $760 x 5 = . 
Int. ia due on the 1st pajm^it for 4 jears. 

u t< c( It tt 2d " " 8 years. 

u u M « ii 8d u ii 2 years. 

t( a u it « 4th 4t « lyeftr. 

Interest on $750, at 7 ^, for 10 years, 



$8760 



625 



Amount due, at simple interest, $4276 

648. Rule IL — ^If compound interest is allowed, JHful- 
tiply the amount of%l for the given time and rate, in the 
following Table, by the annuity. 

Table, 

thowing the amount of an annuity of$l or £1, wp to 21 yean^ at 

3, 4, 5, 6, and 7 ^, compound interest. 



Yr. 
1 


3perct. 


4 per ct 


6 per ct. 


6 per ct 


7 per ct 


1.000000 


1.000000 


1.000000 


1.000000 


1.000000 


2 


2.030000 


2.040000 


2.050000 


2.060000 


2.070000 


3 


3.090900 


3.121600 


3.152600 


3.183600 


8.214900 


4 


4.183627 


4.246464 


4.310125 


4.874616 


4.439943 


6 


5.309136 


6.416323 


6.525631 


5.637093 


5.750739 


6 


6.468410 


6.632975 


6.801913 


6.975319 


7.153291 


r 


7.662462 


7.898294 


8.142008 


8.393838 


8.654021 


8 


8.892336 


9.214226 


9.549109 


9.897468 


10.259803 


9 


10.159106 


10.582795 


11.026564 


11.491316 


11.977989 


10 


11.463879 


12.006107 


12.577893 


13.180795 


13.816448 


11 


12.807796 


13,486351 


14.206787 


14.971643 


15.783699 


12 


14.192030 


15.025805 


15.917127 


16.869941 


17.888461 


13 


15.617790 


16.626838 


17.712983 


18.882138 


20.140643 


14 


17.086324 


18.291911 


19.598632 


21.015066 


22.550488 


15 


18.598914 


20.023588 


21.678564 


23.275970 


26.129022 


16 


20.156881 


21.824531 


23.657492 


25.672528 


27.888054 


17 


21.761588 


23.697512 


25.840366 


28.212880 


30.840217 


18 


23.414435 


25.645413 


28.132385 


30.905653 


88.999033 ' 


19 


26.116868 


27.671229 


30.639004 


33.759992 


37.878966 


20 


26.870374 


29.778079 


33.065954 


36.785591 


40.995492 


21 


28.676486 


31.969202 


35.719252 


89.992727 


44.865177 



548. Hecfte the rale for finding the amount of an annuity that draws compound 
interest Explain Ex. 1 
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Ex. 2. — What is the final vahie of an anijuity of $260, 
for 20 years, at 6 ^ ? 

Amount of $1, for 20 years, at 6 ^, in Table, |36.'^85591. 
$36.785591 x 250= $9196.89776 Ana, 

644. EXAMPLES FOB PBAOTIOE. 

1. Required the amount of an annuity of $1000, in arrears for 
6 years, at T ^, simple interest, Jns. $7050. 

2. What is due to a clerk whose yearly salary of $400 has re- 
mained unpaid 5 years, allowing 6 ^, simple interest ? 

3. A tenant holding property for which he is to pay $276 at 
the end of every year, pays no rent for 10 years. How much does 
he then owe, at 5 j^, simple interest ? How much, at 6 5^, com- 
pound interest ? Last am, $8624.72. 

4. A gentleman, on the birth of a son, and on each subsequent 
birthday, deposits $26 to his credit in a savings bank that allows 

5 ^ compound interest. How much will stand to the son's credit 
when he reaches the age of 20 ? 

5. A lawyer collects for A the amount of an annuity of $100 
forborne 7 years, with simple interest, at 7^; and for B the 
amount of an annuity of $325, in arrears 3 years, with compound 
interest at 6 ^. He charges them both 10 51^ on the amount collect- 
ed ; how much more does he receive from B than A ? Ans, $18.77. 

646. To find the present value of an annuity. 

646. The present value of a perpetuity is evidently a 
mm the annual interest of which will be the given perpe- 
tuity. , It may be found by § 362. 

What is the present value of a perpetuity of $60, money being worth 

6 % ? That is, what sum, at 6 %, will yield $60 a year forever ? $60^ 
,06 = $1000 Ans. 

647. Rule.— To find the present value of a certain 
annuity, Multiply the present value of $l,/or the. given 
time and rate, in the follo wing Table, by the annuity. 

646. Wliat is the present value of a perpetuity ? Give an example.-647. Recite 
tHo rule for finding the value of a certain annuity. Explain the example. 
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Tabls, 

sJwwing the present valtte of an annuity of $1 or £1, up to 21 
yearSy at 3. 4, 6, 6, and 7 ^, compound interest. 



Yr. 
1 


3 per ct. 


1 4 per ct 


6per ct 


6 per ct 


7 per ct 

0.984679 


0.970874 


0.961538 


0.952381 


0.943396 


2 


1.913470 


1.886095 


1.859410 


1.833393 


1.808017 


3 


2.828611 


2.775091 


2.723248 


2.673012 


2.624314 


4 


3.717098 


3.629895 


3.546951 


3.465106 


8.387209 


5 


4.579707 


4.451822 


4.329477 


4.212364 


4.100196 


6 


5.417191 


5.242137 


6.075692 


4.917324 


4.766537 


7 


6.230283 


6.002055 


6.786373 


5.582381 


6.389286 


8 


7.019692 


6.732745 


6.463213 


6.209744 


5.971295 


9 


7.786109 


7.435332 


7.107822 


6.801692 


6.516228 


10 


8.530203 


8.110896 


7.721735 


7.360087 


7.023577 


11 


9.252624 


8.760477 


8.306414 


7.886875 


7.498669 


12 


9.954004 


9.385074 


8.863262 


8.383844 


7.942671 


13 


10.634955 


9.985648 


9.398578 


8.862683 


8.857636 


14 


11.296073 


10.563123 


9.898641 


9.294984 


8.745452 


15 


11.937935 


11.118387 


10.379658 


9.712249 


9.107898 


16 


12.561102 


11.652296 


10.837770 


10.105895 


9.446632 


17 


13.166118 


12.165669 


11.274066 


10.477260 


9.768206 


18 


13.753513 


12.659297 


11.689587 


10.827603 


10.059070 


19 


14.323799 


13.133989 


12.085321 


11.158116 


10.335578 


20 


14.877475 13.590326 


12.462210 


11.469421 


10.593997 


21 


15.415024 14.029160 


12.821163 


11.764077 


10.835627 



Ex. How much should a person receive, cash down, 
for an annuity of $150, to run 15 years, at 5 ^ ? 

Present value of $1, for 16 yr., at 6^, in Table, |10.379658. 
$10.379658 X 150 = $1556.9487 Ana. 



EXAMPLES FOE PBAOTIOE. 



to ran nine 



1. Find the present value of an annuity of 
years, at 5^, ^tw. $6752.43. 

2. What sum, cash down, should a widow receive for an an- 
nuity of $500, to run 20 yr., computing at 7 ^ ? 

3. When permanent investments command 6^, how much 
must a person present to a college, to enable it to award a prize 
of $150 yearly forever ? ^^^ |2500. 
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4. A gentleman wishes to secure an annuity of $300 to each 
of his four children for eighteen years. What must he pay to do 
so, computing at 5 ^ ? Arts, $14027.50. 

5. How much must a lady invest, at 4 ^, to secure a perpetu- 
ity of £50 to the poor of her native town ? 

6. Which is worth most, $2500 down, $2850 payable in 2 
years, or an annuity of $220, to run 21 years, computing at 6 ^ ? 

■ 7. What is the difference between the amount of $200 at com- 
pound interest for 5 years, at 7 ^, and the amount of an annuity 
of $200, to run 5 years, computed at 7 ^ compound interest ? 

Ans. $869.6374. 



CHAPTER XL. 

THE METRIC SYSTEM. 

648. By the Metric System is meant a decimal system 
of weights and measures, used to the exclusion of all 
others in France, Belgium, Spain, and Portugal, and to 
some extent in other countries of Europe. It has been 
legalized in Great Britain, Mexico, and many of the 
South American states ; and in 1866 an Act was passed 
by the Congress of the United States, authorizing its 
use. 

The advantages that would result from a univei-sal adoption of this 
system are obvious. First, there would be no necessity for converting 
the denominations of one country into those of another, for all Would 
have the same ; and, secondly, the system being decimal throughout, all 
operations in Reduction and Compound Numbers would be performed 
with the same ease that they now are in Federal Money. 

649. The unit of length is the Metre, from which the 
Metric System derives its name. The metre is ^^y oo^ooo y 

848. What is meant by the Metric System? Where has it been legalized f 
What Act was passed in 1866? What advantages woald resnlt from a universal 
adoption of the Metric System?— 549. According to the Metric System, what is th« 
unit of length ? To what is It equal ? 
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of the Circumference of the earth measured over the poles, 
and is equal to 39.37 inches. 

550. The unit of surface is the are (pronounced ««>), 
which is a square whose side is 10 metres, and equals 
119.6 square yards. 

551. The unit of capacity is the litre (pronounced 
le'tur)^ which is a cube whose edge is -j^ of a metre, and 
equals .908 of a quart dry measure, or 1.0567 quarts 
liquid measure. 

552. The unit of weight is the gram, which is the 
weight, in a vacuum, of a cube of pure water whose edge 
is yJ^ of a metre. The gram equals 15.432 grains. 

553. From these principal denominations are formed 
others r^, y J^j^, and TjjVir ^^ great, denoted by the prefixes 
DECi, (pronounced des'e)^ centi, and milli ; also, other 
denominations 10, 100, 1000, and 10000 times as great, 
denoted by the prefixes deca, hecto, kilo, and myria. 

Measures of Length. 

lOmil'limetresmake 1 cen'timetre = .3937 inch. 

10 centimetres " 1 dec'imetre = 3.937 inches. 

10 decimetres " 1 me'teb = 39.37 inches. 

10 metres " 1 deo'ametre = 32 ft. 9.7 in. 

10 decametres " 1 heo'tometre = 328 ft. 1 in. 

10 hectometres " 1 kirometre = 3280 ft. 10 in. 

10 kilometres " 1 myr'iametre = 6.2137 miles. 

Meastjbes of Sueface. 

The cen'tiare is 1 square metre, or 1550 square inches. 
100 centiares make 1 aee = 119.6 sq. yd. 
100 ares " 1 hec'tare = 2.471 acres. 

No other denominations are used. 



650. What is the unit of Burfuce ? To -what is it equal ?— 551. What is the unit 
of capacity ? To what is it equal ?— 552. What is the unit of weight ? To what is 
it equal? — 558. From these principal denominations, what others are formed, and 
how ? What is the unit used in the measurement of wood, and to what is it equal ? 
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Measures of Capacitt. 

Dry Measure. Liqnid Measore. 

10 mil'lilitres, 1 cen'tilitre = .6102 cu. in. = .338 floid § . 

10 centilitres, 1 dec'ilitre = 6-1022 en. in. = .845 gill. 

10 decilitres, 1 li'tbb = .908 qt. = 1.0567 qt. 

10 litres, 1 dec'alitre = 1.135 pk. =2.6417 gall. 

10 decalitres, 1 hec'tolitre = 2.8876 bu. = 26.417 gall. 

10 hectolitres, 1 kil'olitre = 1.308 cu. yd. = 264.17 gall. 

The kilolitre (1 cubic metre), when applied to the measure^ 
ment of wood, is kuown as the stebe, which equals .2759 cord. 
10 steres make 1 dec'astere = 2.759 cords. 

Weights. 

10 miriigrams, 1 cen'tigram = .15432 gr. 

10 centigrams, 1 deo'igram = 1.5432 gr. 

10 decigrams, 1 qbam = 15.432 gr. 

10- grams, 1 dec'agraip = .3527 oz. av. 

10 decagrams, 1 hec'togram = 3.5274 oz. av. = 3.214 oz. Troy. 

10 hectograms, 1 kil'ogram = 2.2046 lb. av. = 2.679 lb. Troy. 

10 kilograms, 1 myr'iagram = 22.046 lb. av. = 26.79 lb. Troy. 

10 myriagrams, 1 qumtal = 220.46 lb. av. = 267.9 lb. Troy. 

10 quintals, 1 tonneau = 1.1023 ton = 2679 lb. Troy. 

554. ExEBasE on the Metric System. 

1. Write 2 hectograms 5 grams 3 decigrams 7 centigrams as 
grams and the decimal of a gram. Ans, 205.37 grams« 

2. Write 6 kilolitres 7 decalitres 8 litres 3 decilitres 4 milli' 
litres as litres and the decimal of a litre. 

3. Write as metres 2 myriametres 3 hectometres 4 decametres 
5 metres 6 centimetres 9 millimetres. 

4. Write as ares 2 hectares 9 centiares. 

5. How many milligrams in a tonneau ? In a gram t 
0. Eeduce 3 hectares 5 ares to centiares. 

7. How many litres in 7i decalitres ? In 2 kilolitres ? 

8. How many decigrams in a decagram ? In a quintal ? 

9. Which is greater, 1 rod or 5 metres? 1 decimetre or 4 
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inches? 1 litre or 1 quart? 2 hectares or 5 acres? 1 ounce avoir- 
dupois or 30 grams ? 4 stares or 1 cord ? About how many mjr 
iagrams equal 1 cwt. ? 

10. What is the area of a rectangular floor 5 metres wide and 
7 metres long ? An», 35 centiares. 

11. What is the area of a square 20 metres on each side? 

12. How much land is there in a rectangular lot 9 metres by 2 
decametres? ^;z«. 1.8 ares. 

13. How much wood wiU a crib hold that is 1 metre in length, 
width, and height ? Ans.l stere. 

14. How much wood in a pile & metres long, 1 metre wide, 
and 2 metres high ? Ans, 1 decastere. 

15. How many decasteres in a pile of wood 10 metres long, 1 
metre wide, and 3 metres high ? 

16. A druggist, having a hectogram of calomel, puts up from it 
20 powders of 1 gram 2 decigrams each ; how much calom^ has 
he left? 

17. What is the cost of 7 kilograms 2 hectograms of butter, at 
75 cents a kilogram ? ($.75 x 7.2) Ans, $5.40. 

18. What is the cost of 11 metres 7 decimetres of silk, at $2.80 
a metre ? 

19. A person gives $10500 for 8 hectares of land, and lays it 
out in lots of 2^ ares each. What must he sell it for per lot, to 
make 20 ^ ? Ans. $39,375. 

20. A grocer buys a quintal of butter for $88, and retaUs it for 
$1.10 a kilogram. How much does he make on the whole, and 
what per qent. ? Last ans. 25 ^. 

21. How many hectolitres of potatoes, at 18 cents per deca- 
litre, must a farmer give for 3 kilograms 4 hectograms of tea, at 
$2.40 per kilogram ? Ans. 4^ hectolitres. 

22. How many kilometres of wire fence will be required, to 
surround a square field 350 metres on each side ? 

23. What will be the profit on H hectolitres of beer, bought 
for $5 per hectolitre and retailed at 8 c. per litre ? 

24. Froni 12 decasteres of wood were sold 11 steres. Re- 
quired the value of what remained, at $3 per stere. Ans. $327. 
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Miscellaneous Qoestions. — In Percentage, what three things are to 
be considered ? Give the three formulas that applj to the percentage, 
rate, and base. In Profit and Loss, what correspond to the percentage, 
rate, and base ? Give three formulas, then, corresponding to those in 
Percentage, that \f ill apply to Profit and Loss. In Interest, what corre- 
spond to the percentage, rate, and base ? Malse three formulas, then, 
corresponding to those in Percentage, that will apply to Interest. In 
Commission, what correspond to the percentage, rate, and base f Make 
three formulas, then, that will apply to Commission. In Insurance, what 
correspond to the percentage, rate, and base? Make three formulas, 
then, that will apply to Insurance. "Which kind of duties involve the 
principles of Percentage ? Make three formulas that will apply to ad va^ 
lorem Duties. 

In Percentage, how do you find the base, when the rate and the sum 
or difference of the percentage and base are given f To what in Percent- 
age does the selling price of an article sold at a profit correspond ? To 
what does the selling price of an article sold at a loss correspond ? Give 
the rule, then, for finding the cost, when the selling price and the rate of 
profit or loss are known. 

In Duodecimals, what diff'erent values may the prime have? What 
denomination of duodecimals is equivalent to the inch ? To the square 
inch ? To the cubic inch ? To what is the index of a product in duo- 
decimals equal ? 

What Is the shortest method of finding the interest of any sum for 60 
days, at 6 ^ ? For 30 days ? For 3 days ? For 68 days ? For 90 days ? 
For 93 days ? For 33 days ? How can we find m how many years any 
principal will double itself at a given rate? At what rate will any prin- 
cipal double itself in a given number of years ? 

What is the difference between a promissory note that says nothing 
about interest, one that has the words "with interest," and one that says 
" with interest annually " ? What is the difference between true discount 
and bank discount ? 

How many terms enter into a simple ratio ? How many into a simple 
proportion ? How many terms in a simple proportion must be given, to 
find what is not given ? If the term not given is an extreme, how do we 
find It ? How, if it is a mean ? What is the difference between a simple 
and a compound proportion ? Why do we make that which is ol the 
same kind as the answer the third term ? By what other process may ex- 
amples in proportion be solved? What is the ratio of the diameter of a 
circle to its circumference ? Of the diameter to the radius ? Of the cir- 
cumference to the radius ? 
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S55. MlSCELLANEOITS EXAMPLES. 

1. If C and D retired at tlie same hour daily, but rose at J 
before 6 and D at half past 7, how much more working time had 

than D in the years 1864 and 1865 ? Am. 1279^ hr. 

2. How many acres, roods, &c., in a rectangular field 12 ch. 
84 1. long and 10 ch. 85 1. wide? Ans. 13 A, 1 R. 22.224 sq. rd, 

8. If 1 gal. 1 qt. 2 gi. of liquid passes through a filter in 1 hour, 
how much will pass through in 4 hr. 19 min. 24 sec. ? 

Ans, 5 gal. 2 qt. 1 pt. 1.58 gi, 

4. How many square feet of glass in 12 windows, each having 
12 panes, and each pane being 1 ft. 8' by 11' ? Ans. 165 sq. ft. 

5. A grocer sold 10;^ of his stock of sugar, and then 10^ of 
what was left. 60 cwt. 75 lb. remained ; what was his original 
stock ? Ans, 75 cwt. 

6. K I divide } of a section of land into 13 equal parts, how 
many acres, &c., in each part ? Ans. 16 A. 1 R. 26|| P. 

7. Sold, Mpbile, Feb. 1, 1866, 50 bales of cotton, averaging 
426 lb. to the bale, at 45c. a pound. May 15, 1866, received the 
money, with legal interest from the date of sale. How much did 

1 receive ? Ans. $9806.52. 

8. Find the amount of £1600 14s. 8d'., at 4^, for 18 days. 

9. When it is 10 minutes past 6 o^dock at Chicago, it is 22 
min. 43 sec. past 6 at Cincinnati What is the difference of lon^- 
tude between these cities? Ans. 8® 10' 45*. 

10. A New York merchant, having £350 to pay in London, 
buys a draft for that amount with gold at 150, exchange standing 
at 109. He might in stead have remitted 5-20's, then selling at 
104 in K Y. and worth 64 in London. Would he have gained 
or lost by so doings and how much? Ans. Gained $15.55{. 

11. A rectangular piece of land containing half an acre is five 
times as long as it is broad. Required its length and breath. 

Ans. Length, 20 rd. ; breadth, 4 rd. 

12. In a mixture of wine and cider, ^ of the whole + 25 gal- 
lons was wine, and f of the whole — 5 gallons cider. How many 
gallons were there of each ? Ans. 85 gal. wine, 85 gal. cider. 
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13. Divide $2000 into shares that shall be to each other as 
8, r, 6, and J. Ans. $744.18fi, $651.161f, $558.13J^, $46.61^. 

14. How many rods of hedge will be required to enclose a cir- 
cular plot containing 1 acre ? To enclose a square plot containing 
an acre ?^ To enclose an acre in the form of a right-angled trian- 
gle whose altitude is twice its base ? 

Ans, 44.83 rd. + ; 50.696 rd. + ; 66.231 rd. + 

15. What will be the length of a diagonal from a lower corner 
to the opposite upper comer of a cubical vat 9 feet on each side ? 

Ans. 15.58 ft. + 

16. There are two globes, one having a diameter of 10 in., the 
other a circumference of 37.69908 in. How manj more square in- 
ches in the surface of one than in that of the other? How many more 
cubic inches in one than in the other? First am. 188.22996 sq. in. 

17. A person spent £100 for some geese, sheep, and cows, pay- 
ing for each goose Is., for each sheep £1, and for each cow £5. 
How many did he purchase of each kind, so as to have 100 in 
all ? Ans. 80 geese, 1 sheep, 19 cows. 

18. A hare is 50 leaps before a hound, and takes 4 leaps to the 
hound^s 3, but 2 leaps of the hound are equal to 3 of the hare's. 
How many leaps must the hound take, before he catches the 
hare? Ans. 300 leaps. 

19. A general, wishing, to draw up his men in a square, found 
on the first trial that he had 39 men over. The second time, hav- 
ing placed one more man in rank, he needed 50 to complete the 
square. How many men had he ? Ans. 1975 men. 

20. A, B, and 0, start from the same point, and travel in the 
same direction, round an island 20 miles in circumference. A 
goes 3 miles an hour, B 7, and 11. In what time will they all 
be together? Ans. At the end of 5 hours. 

21. From a cask containing 10 gallons of wine, a servant drew 
off 1 gallon each day, for ^yq days, each time supplying the de- 
ficiency by adding a gallon of water. Afterwards, fearing detec- 
tion, he again drew off a gallon a day for five days, adding each 
time a gallon of wine. How many gallons of water still remained 
in the cask ? Ans. 2.418115599 gaL 
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22. If I purchase $1200 worth of goods, i on 3 months' credit, 
i- on 6 months, and i on 9 months, what amount in cash would 
pay the bill, money being worth 7^^ Ans, $1159.64. 

23. In the above example, what would be the equated time 
for paying the whole amount, $1200, at once ? 

24. How many times will the second-hand of a watch go round 
its circle, in 12 wk. 2 hr. 15 min. ? Am, 121095 times. 

25. Find the sum of the infinite series 1, J, ^, &c. Ans, 14. 

26. A and B had the same income. A saved i of his; but 
B, spending $120 a year more than A, at the end of 10 years was 
$200 in debt What was the income ? Ans, $500. 

2?. A father gave his five sons $1000, to divide in such a way 
that each should have $20 more than his next younger brother. 
What was the share of the youngest ? Ana, $160. 

28. A and B, starting from opposite points of a fish-pond 536 
feet in circumference, begin to walk around it at the same time, 
in the same direction. A goes 62 yards a minute, B 68 yards. In 
what time will B overtake A, and how far will A have walked? 

Zctst an8. 923} yd. 

29. A, B, and 0, commence trade with $3053.25, and gain 
$610.65. The sum of A's and B's capital is to the sum of B's and 
O's as 5 to 7 ; and O's capital diminished by B's, is to O's increased 
by B's, as 1 to 7. What is each one's ghare of the gain ? 

Ans. A's, $135.70 ; B's, $203.55 ; O's, $271.40. 

30. A man left $1000 to be divided between his two sons, one 
14 years old, the other 18, in such a proportion that the share of 
each, being put at interest at 6 ^, might amount to the same sum 
when they reached the age of 21. How much did each receive? 

Ana. Elder, $546.15; younger, $453.85. 

31. If $100 is divided between D, E, and F, so that E may 
have $3 more than D, and F $4 more than E, how much will 
each have ? Ana. D, $30 ; E, $33 ; F, $37. 

32. P and Q have equal incomes. P contracts an annual debt 
amounting to | of his ; Q lives on f of his, and at the end of 10 
years lends P enough to pay off his debt, and has $320 left. What 
is the income? Aiia^ $560. 
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33. What is the final yalue, and what the present yalne, of an 
annuity of £80, to ran 6 years, computing at 5 ^, compound in* 
terest? La»t am, £406 Is. IJd. 

34. What is the difference betw^een 6 ^ and .5 ^ of £177? 

35. A buys of D 840 barrels of flour, at $10.60 a barrel, on 
credit Three days afterward he fails, having $52070 net assets, 
and liabilities to the amount of $254000. How much will D re- 
ceive for his debt ? " Ans. $1808.10, 

86. What will it cost to gild a ball 1^ yd. in diameter, at $1.75 
a square foot ? Ans. $111.33. 

37. A merchant buys, on 4 months' credit, 3 tons of lead, at 
$10.25 per 100 lb. ; 750 lb. horse-shoe iron, at $150 a ton ; 4^ 
cwt of spelter, at 11 c. a lb. ; and 250 lb. of copper, at 29 c. a lb. 
What sura, cash down, will pay the bill, computing at 6 ^f 

38. With how long a rope must a goat be fastened, that it may 
feed on ^ of a rood of land ? Ans. 18 ft. 7.38 in. 

39. A person imported 5 casks of wine, averaging 43 gal. each, 
which cost him $1.50 a gallon in gold. The duty was $1 a gallon 
and 25 % ad valorem in gold ; other charges on it amounted to 
$50.25 in currency. Reckoning gold at 135, what must he sell 
his wine for ][>er gallon, in currency, to make 30 ^ ? Ans, $5.85. 

40. Two globes of equal density have a diameter respectively 
of 1 mch and 1 foot. The smaller weighs 1 j^ ounces ; what is the 
weight of the larger ? -^n«. 162 lb. 

41. F, G, and H, enter into partnership for 1 year from Jan. 1. 
F furnishes $25000 for the whole time; G, twice that amount for 
9 months. H puts in $10000, Jan. 1 ; $5000 more, March 1 ; 
$15000 more. May 1 ? and Oct. 1, withdraws $10000. Their profits 
are $15500 ; how must this sum be divided, G being allowed $350 
for extra services ? Am. F, $4500 ; G, $7100 ; H, $3900. 

42. A farmer wishes to lay off a rectangular garden containing 
2 acres, with a front of 200 feet on a certain road ; how deep 
must he make it ? Am, 435 ft. 7.2 in. 

43. A pound weighed by a certain grocer's false balance makes 
1 lb. 1 02. How much does he dishonestly make by seUing 34 of 
Ms pounds of butter, if butter is worth 50 c. a lb ? Am. $1. 
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44. The rate of tax ia a certain town is .008 and $1 for each 
polL B has to pay for 6 ])oll8 ; also on real estate valued at 
^450, and $2250 personal property. He gets a note for $450, 
which will mature in 63 days, discounted at a bank for 6 ^. After 
paying his tax from the proceeds, how much has he left ? 

45. To realize a profit of 15 ^, what price per pound must a 
grocer charge for a mixture of three kinds of sugar, costing re- 
spectively 10, 11, and 12 cents a lb., there being 3 lb. of the first 
kind to 2 of the second, and 1 of the third ? Ana. 12^ c. 

46. P owes Q $3500 payable in months, but pays half the 
debt at the end of 2 months, and* $500 more 1 month afterward. 
How long i^ter the 6 months may P equitably defer paying the 
balance? Am. 6 mo. 24 days. 

47. Two persons start from the same point, and go the one 
due east, the other due south. The ^rst goes twice as far as the 
second, and walks 20 miles a day. How fi^ apart are they at the 
end of 6 days ? An8. 134.164 miles + . 

48. A certain quantity of water is discharged by a two-inch 
I>ipe in 4 hoars ; how long will it take 4 one-inch pipes to dis- 
charge 5 times tiiat quantity ? Ans, 20 h. 

49. A and B erect and furnish a hotel. A contributes 4 lots 
of land worth $875 each, and $21400 cash. B puts in $5600 cash, 
and furniture worth $9250. They rent the premises lor $7550 a 
year; how much should each receive? Atis. A, $4580; B, $2970. 

50. What price per yard in Federal Money is equivalent to 5 
francs for a metre ? Ans. 85 c. .+ 

51. A owns I of a ship which is worth $68000. If I buy | of 
A^s share at this rate, for what sum must I draw a sixty-day note 
that I may pay A with the proceeds of it, when discounted by a 
broker at 7 per cent ? Am. $34421.67. 

52. A merchant owing 2500 francsin Paris, invests $5000 gold 
!n a bill on that city, exchange being 6 francs 25 centimes to $1. 
He remits it to a friend, and asks him to pay the debt with in- 
terest for 6 mo., at 4 ^, and invest the balance in silk. 2962^ yd. 
of silk were bought ; what was the price per yd. ? Ans. 8 fr. 

53. A grocer wishes to make a mixture of 280 lb. of coffee, 
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worth 26 0. a lb., out of four kinds worth respectively 23, 25, 28, 
and 30 cents a lb. How much of each kind must he take ? 

54. Paid, June 1, $1 for getting a note of $100 diseounted .at 
6 ^. When did said note mature ? Ans. July 31. 

55. Having 5 gal. of alcohol, worth $4.50 a gallon, a person 
wishes to mix it with two other kinds woi*th $4.25 and $4 a gal- 
lon, and with water, so as to make the mixture worth $3.75 a 
gallon. What quantities must ho take ? 

Ans, 5 gal. of each kind of alcohol to 2 of water. 
66. What price per pound avoir, in Federal Money is equiva- 
lent to 5 francs 50 centimes, per Idlogram ? Am. $.464+. 

57. A grocer sold flour which cost $6 a barrel for $7.80. 
When this flour rose to $9 a barrel, what did he have to sell it for 
to make the same per cent. ? 

58. How many cords, and how many decasteres, in 3 piles of 
wood, each 4 ft. wide and 8 ft., high, the first being 10 ft. long, 
the second 15 ft. long, the third 20 ft. long? 

Last ans, 4.0775 decasteres +. 

59. According to the Connecticut rule, wliat was due on the 
note presented in Example 6, page 228 f Am, $1201.059. 

60. From a sphere of copper IJ ft. in diameter, what length 
of wire -^ of an inch in diameter can. he drawn, 45^ being allowed 
for waste? Am, 5 mi. 7 fur. 5rd. 1 ft. 6 in. 

61. At $4 a rod, what will be the expense of fencing twijlve 
acres of land in the form of a circle? In the form of a square ? 
In the form of a rectangle whose length is three times its breadth ? 

Jtw. $621.28+ ; $701.07+ ; $8.09.54. 

62. I can buy 500 barrels of flour for $11 a barrel cash, or 
$11.20 on 3 months' credit. Would it be better for me to buy oil 
credit, or to borrow the money at 6 Jl^ and pay. cash? 

63. A father divides a sum of money between his chiklren in 
such a way that the 1st and 2d together have $500, the 2d and 
8d $700, the 3d and 4th $500,. the 1st and 4th $300, the 1st and 
3d $600. Find the sum divided and the share of each. 

j Sum divided, $1000. 
*• ^ Ui receives $200 ; 2d, $300 ; 3d, $400 ; 4th, $100. 






TABTiES OF M0NET8» W1SI0HT8, HEASTTBES, See. 


Federal Money. 

10 mills, 1 cent 
10 cents, 1 dime. 
10 dimes, 1 dollar. 
10 dollars, 1 eagle. 


Sterling* Money. 

4 farthings, 1 penny. 
12 pence, 1 shilling. 

20 shillings, 1 pound. 

21 shillings, 1 guinea. 


Troy Weisrht. 

24 grains, 1 pennywt 
20 penny wts., 1 ounce. 
12 ounces, 1 pound. 


Apotheoaries' 
Weiffht. 

20 grains, 1 scruple, 3 . 
8 scruples, 1 dram, 3 • 
8 drams, 1 ounce, § . 

12 ounces, 1 pound, lb . 


Avoirdupois Weifirht. 

16 drams, 1 ounce. 
* 16 ounces, 1 pound. 
25 pounds, 1 quarter. 
4 quarters, 1 hundred-wt 
20 hundred-wt, 1 ton. 


Miscellaneous. 

14 lb., 1 stone (iron, lead). 
100 lb., 1 quintal 
100 lb., 1 cask of raisins. 
196 lb., 1 barrel of flour. 
200 lb., 1 bar. beef; pork. 


Iiinear Measure. 

IS inches, Ifoot 
8 feet, lyard. 
6^ yards, 1 rod. 

40 rods, 1 ftirlong. 
8 furlongs, 1 mile. 


Cloth Measure. 

2i inches, 1 nait 
4 nails, 1 quarter. 
4 quarters, 1 yard. 
, 8 quarters, 1 Ell Flemish. 
6 qiuu^ers, 1 Ell English. 
6 quarters, 1 Ell French. 


Surveyors' Measure. 

7.92 inches, 1 link. 

100 links, 1 chain. 

80 chains, 1 mile. 


10 sq. chains, 4 acre. 
640 acres, . . . 1 sq. mile. 


Square Measure. 

144 sq. inches, 1 sq. ft 

9 sq. feet, 1 sq. yd. 

80i sq. yards, 1 sq. rd. 

40 sq. rods, 1 rood. 

4 roods, 1 acre. 

640 acres, 1 sq. mi. 


Cubic Measure. 

1T23 cubic inches, 1 cu. ft 
27 cubic feet, 1 cu. yd. 
40 cu. fL of round, or P ^ ^^^ 
60 cu. ft. hewn timber, ) 
16 cubic feet, 1 od. ft 
8 cord-feet, 1 cord. 


Liquid Measure. 

4 gills, Ipint 
2 pints, 1 quart 
4 quarts, 1 gallon. 
81i gallons, 1 barrel 
2 barrels, 1 hogshd. 
2 hh(l, Iplpe. 
2 pipes, 1 tun. 


Beer Measure. 

2 pints, 1 quart. 
4 quarts, 1 gallon.- 
86 gallons, 1 barrel, 
li barrels, 1 hogshead. 


Dry Measure. 

2 pints, 1 quart 
8 quarts, 1 peck. 
4 pecks, 1 bushel. 
86 bushels, 1 chaldron. 


Time. 

60 seconds, 1 minute. 
60 minutes, 1 hour. 
24 hours, 1 day. 
7 ddys, 1 week. 

865 days, 1 year. 

866 days, 1 leap year. 
100 years, 1 century. 


1 Beer Gallon = 282cu. in. 
1 Wine Gallon = 281 cu. in. 


1 Small Measure = 2 quarts. 
1 Bushel = 2150.42 cu. in. 


Circular Measure. 

60 seconds (^Oi 1 minute, ' 
60 minutes, 1 degree, ^ 
80 degrees, 1 sign, S. 
12 signs, 1 circle, C 


Paper. 

24 sheets, 1 quire. 
20 quires, 1 ream. 

2 reams, 1 bundle. 

5 bundles, 1 bale. 


Collections of Units. 

12 units, 1 dozen. 
12 dozen, 1 gross. 
12 gross, 1 great gross. 
20 units, 1 score. 
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Kanhall*! BoA of Oratory. Fkurtl. Faitn. 

Xarkham't Hiitory of England. Beviaed \fs Busa. Robbznb. 
13mo. 887 pages. 

XangnaU's Hiitorioal Questions, ismo. 

Otis's Easy Lessons in Landscape Drawing. In 6 Parts. 

Brawing-Books of Animals. Id 6 Parts. 

Perkins's Xathematical Works. ConBiBting of: 

Pbixabt Abxthiixtic. 18mo. 160 pages. ^ 

Blbxentabt Ajsithxetic. 16mo. 847i>age8. 

Pbactioal ABiTHXBTxe. ISmo. 8S6 pages. 

Kit to Pbactioal AbxthxktiC;^ 894 pages. 

HiGHBB Abithmxtio. 12mo. 834 pages. 

Blxmbnts or Ai^gbbba. 13ino. S44 pages. 

Tbbatisbb on Algbbba. 8to. Sheep. 4S0 pages. 

Elbmbnts or Gbomxtbt. 13mo. 890 pages. 

Planb and Solid Gxoxbtbt. Large 8yo. 443 pages. 

Planb Tbioonomxtbt, and its application to Mensuration and 
Land Sanreying, accompanied with Logarithmic and Trigo- 
nometric Tables. 8to. 338 pages. 

Qnackenbos's Standard Text-Books. Consisting of : 

JPiBST Lbssons in Composition. With Rales lor Pnnctoation 
and Copious Exercises. 18mo. 183 pages. 

Adtanobd CotTBSB OF COMPOSITION AND Rhbtobic. A Ssrics 
of Practical Lessons. 13mo. 450 pages. 

FiBST Book in English Obammab. For beginners. 18mo. 
106 pages. 

English Gbammab. ISmo. 388 pages. 

Pbimabt Histobt of thb United Statbb. Sftade easy for 
beginners. Child^s quarto. 300 pages. 

Euembntabt Histobt of the United Statbb. With numer^ 
ouB Illnstrations and Maps. 12mo. 360 pages. 

Illustbatbd School Histobt of thb United States. With 
Maps, Battle-flelds, &c. Brought down to the present Ad- 
ministration. ISmo. 530 pages. 

A Natubal Philosopht. Exhibiting the application of Scien- 
tific Principles in Every-day Life. 13mo. 460 pages. 

Pbimabi' Abithmbtic. 16mo. lOS pages. 

Elbmentabt Abeehmetic. 13mo. 144 pages. 

PBA.CTICAL Abithmbtic. 13mo. 313 pages. 

HiGHBB Abithmbtic. 13mo. 

Mental Abithmbtic. 18mo. 168 pages. 
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